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INCLUDES 1040 AND SCHEOULES A, B AND C 






MIDDLE 




SayAhh... 




Our New grafixPLUS™ 80 -column printer 
opens wide for easy servicing. 



Introducing the newest members of our 
grafixPLUS™ family— the DP-9000 Series 80/132 
column printers— built on the same tradition of 
quality printout, solid design and low cost of 
ownership established by our 132/220 column 
DP-9500 Series. 

A Case for Serviceability 

Not that is comes up often, but want to get inside? 
Simple. Just remove a few screws and the clam- 
shell case swings open exposing all major compo- 
nents. This easy access plus built-in self-test and 
minimum component count yields an MTTR of one- 
half hour. The 9-wire print head replacement’s even 
simpler . . . two screws and it’s out. Without 
opening the case. And without a service call. 



it-in and print. Also standard are: a sophisticated 
communications interface for printer control and 
full point-to-point communications, DEC PROTO- 
COL, and a 700 character FIFO buffer. An addi- 
tional 2K buffer is optional. 

When you’re ready for a printer (or several 
thousand), look into the grafixPLUS DP-9000 Series 
from Anadex— you’ll find an open and shut case 
for quality. Contact us today for details, discounts 
and demonstrations. 

Annadex 

...the plus in printers 
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Performance Plus 

The DP-9000 Series prints the full ASCII 96 charac- 
ter set, including descenders and underlining, bi- 
directionally, at up to 200 CPS. Number of columns 
can go up to 80 or 132, depending on character 
density— switch or data source selectable from 10 
to 16.7 characters per inch. And all characters can 
be printed double width. The print head produces 
razor-sharp characters and high-density graphics 
with dot resolutions of 72X75 dots/inch under 
direct data source control. 

Interface Flexibility 

The three ASCII compatible interfaces (parallel, 
RS-232-C and current loop) are standard, so con- 
necting your computer is usually a matter of plug- 



close please 



SALES OFFICES: San Jose, CA (408) 247-3933 

Fullerton, CA (714) 871-0501 • Wakefield, MA (617) 245-9160 • Austin, TX (512) 327-5250 




ANADEX, INC. • 9825 DeSoto Avenue • Chatsworth. California 91311, U.S.A. • Telephone: (213) 998-8010 • TWX 910-494-2761 



ANADEX, LTD. • Dorna House. Guildford Road • West End, Woking. Surrey GU24 9PW. England • Tel: Chobham (09905) 6333 • Telex: 858762 ANADEX G 




Mountain Computer 

can now 

EXPAND 

Your Apple II Peripheral Capacity 

EXPANSION CHASSIS 



Quality You Expect 

Eight more slots for your Apple! Now you 
can bank-select eight more peripheral slots 
with immediate or deferred software 
commands— like having up to 15 peripheral 
cards “on line”— or use the Select/Deselect 
switch mounted on the front panel. 
Expansion Chassis’ heavy-duty power 
supply is primarily for peripherals, without 
the heavy demand of motherboard support 
chips required in your Apple. This means 
much more power is available for peri- 
pherals than in your Apple itself! If you’ve 
run out of room in your Apple— Expansion 
Chassis is your answer. Drop by your Apple 
dealer for a demonstration, or contact 
Mountain Computer for the location of 
the dealer nearest you. 



Peiiormance You Demand 

• Eight mirror image I/O slots of the Apple 

• Fully buffered, bi-directional data lines 

• Apple II compatible interface card 

• Dual selection capability; hardware or 
software 

• Immediate or deferred selection in 
software mode 

• From BASIC, a single POKE command 
turns the chassis ON or OFF 

• Compatible with all software 

• Dedicated power supply with 
approved power transformer 

£* Mountain Computer 

I N CORPORATED 

300 Harvey West Blvd., Santa Cruz, CA 95060 

(408) 429-8600 TWX 910 598-4504 
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Apple is a trademark of Apple Computer Inc. 
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Disk Memories: What You Should Know Before You Buy Them 20 

An overview of the disk memory market as it stands today, with detailed 
information on how to select the best type of disk drive for your storage 
requirements. This article describes both floppy and hard disks, and examines 
the pros and cons of each. 

Simulation: How Can It Help? 29 

The last of a three-part series, this article provides a functional application of a 
simulation used to help untangle a doctor’s office waiting room problem. The 
information contained in all three parts can help you establish a model for 
nearly any waiting-line situation, and provide a workable solution to the 
problem. 

Estimate Trip Costs in BASIC or Pascal 33 

With travel budgets as tight as they are for both business and personal 
traveling, it helps to know in advance just how much money you’ll need to 
carry along with you. An effective program for estimating these costs is 
provided in both BASIC and Pascal versions. 

Take The Headaches Out Of Tax Preparation 36 

This program will not only figure out your 1040, including Schedules A, B, 
and C, but it will print out the results in a form acceptable to the IRS . With the 
help of your TRS-80, those all-night sessions on April 14th will become only 
a distant memory. 

Choosing An Assembler For Machine Language Programming 40 

What is an assembler? Why do you need one? Which type is the best for your 
needs? Which type will be compatible with your present system, or the one 
you’re planning to buy? All of these questions and more are answered here. 

Also included is a special 27-question checklist to guide you when selecting 
an assembler. 

An Introduction To Printer Interfaces 46 

Even before you buy a printer, you should know how it interfaces to your 
computer system. This is a detailed guide to the terminology and technical 
requirements associated with getting your printer on-line. 

Computers And Education: It’s Not All Drill And Practice 51 

There’s a lot more happening in the educational field than just the “three 
R’s. ” An interesting look at how computers are helping out is presented here. 



How To Boot Binary Programs 56 

Here’s a sure-fire method to keep your Apple from getting indigestion when 
automatically booting machine-language programs. 

Assessing Project Risk 58 

The risk of a project is the probability of failure to meet some criterion, 
usually time or cost. This article, and its associated program, are de- 
signed to use either one of these criteria to come up with a risk assess- 
ment profile. This profile is a graph that shows the probability of 
exceeding the criteria of the project. 
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80 character display makes it ideal for word processing 

and scientific applications. 



NEC 



America, Inc. 

130 Martin Lane, Elk Grove Village, IL 60007 



This high quality professional computer 
monitor provides sharp, clear display of 
up to 80 characters by 25 lines of text, 
making it ideal for word processing as 
well as standard business applications. 

Lightweight industrial grade construc- 
tion gives maximum portability with 
reliable operation. 



I 
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Well, to begin with, color graphics 



What can you honestly 
expect from an interactive 
data terminal that costs only 

$ 369 ?" 



RCA’s VP-3301 has unique color-locking circuitry that gives 
you sharp, jitter-free color graphics and rainbow-free characters. 



Plus much more: Microprocessor control. Resident and 
programmable character set. Reverse video. State-of-the-art 
LSI video control. 20 and 40 character formats. RS232C and 
20 mA current loop. Six baud rates. Eight data formats. ASCII 
encoding. Light-touch flexible-membrane key switches for 
reliability and long life. CMOS circuitry and a spill-proof, dust- 
proof keyboard for hostile environments. 



The VP-3301 can be used with a 525-line color or monochrome 
monitor or a standard TV set through an RF modulator.*' 4 It 
serves a wide variety of industrial, educational, business and 
individual applications including communication with time 
sharing and data base networks such as those provided by 
Dow Jones News /Retrieval Service, CompuServe and Source. 

All this— for the low price of $369. And it’s made by RCA. So 
get the whole story about the surprising VP-3301 today. Write 
RCA Microcomputer Marketing, New Holland Avenue, 
Lancaster, PA 17604. Order toll-free: 800-233-0094. 



“Model VP-3303 with built-in RF modulator-$389. 

•Suggested user price. Monitor and modem not included. 
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If you want a choice 
in print wheels,, 
there’s only one choice 

in printers. 






It’s the only printer that lets you use either metal or plastic print wheels. So you can 
choose the print wheel that’s just right for the job. 

The 630 works as well with a 96-character plastic daisy print wheel as it does with an 
88-, 92-, or 96-character metal daisy print wheel. In over 100 different type styles. 

Every 630 has fewer moving parts than competitive 
printers, which makes it more reliable. And it offers unsurpassed print 
quality. Compatibility with Diablo supplies. And bi-directional 
printing capability. 

The 630 is the only printer in the world that uses both metal 
and plastic wheels. 

So if you want to change your print wheels, you’ll just have 
to change your printer. 

To a Diablo 630 printer. 



Diablo Systems 

XEROX 



Diablo* and XEROX* are trademarks of XEROX CORPORATION. 
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Software Piracy: 
The problem is getting worse 



Piracy is as much a problem today as it was in the days of Captain Cook. The treasure of today's 
pirates, however, is not a chest full of gold or even jewels. It's computer programs. With the aid of 
today’s personal computers, it is possible to take an under $2 floppy diskette and turn it into an object 
worth as much as $1500, and all in less than 2 minutes. It’s no wonder that software piracy is as big a 
problem as it is today. 

Software pirates come in two varieties: the money hungry steal-it-for profit pirate whose only in- 
terest is in seeing how much money he can make off of other people’s labors, and the I’ll-swap-you-this- 
program-for-that-program pirate, who doesn’t see anything wrong with what he’s doing. The former are 
easier to stop and prosecute than the latter who are by far the largest number of pirates. They give away 
and steal copies of other people’s programs with sheer abandon, never thinking twice about the money 
they are stealing from the talented programmers who had the guts and foresight to invest countless hours 
in producing the program in the first place. Some of these modern day Captain Cooks even have the 
audacity to change a few lines of code and then relabel the program, claiming it as their own work. 

The results of such actions has been inevitable, the price of software has gone up to compensate for 
these losses. Pirates counter the lost income claim by saying, “I wouldn’t have bought the program 
anyway.” If that’s really true, then what do they need it for in the first place? A much worse result of the 
loss in income due to piracy is the loss of the good people who produced the programs. Having been 
discouraged by what happened to them in the personal computer marketplace, some of these talented 
people have gone to writing software for minicomputers, where the risks of being ripped-off are smaller. 
Also some talented business programmers from the minicomputer market have been scared away from 
the personal computer market because of piracy. 

Software vendors have taken two approaches to the piracy issue. Some ignore it, hoping there will be 
enough of a market leftover to allow them to make a reasonable profit, but most develop protection 
schemes that make it very difficult to copy the software. Since nothing is 100% fool-proof, the first thing 
that is done when these non-copyable programs are released, is someone goes about breaking them. This 
forces vendors to come up with even more elaborate schemes and so the cycle goes on. The net result is 
that a lot of time and money is wasted, and the cost of software to the user goes up. 

Unfortunately, by making it difficult for pirates to copy the software, the legitimate owners who 
went out and purchased the software are also prevented from making backup copies to handle unex- 
pected emergencies. Some vendors tackle the backup problem by providing two copies of the program 
either upon purchase or after sending in a registration card. Others provide the backups at a nominal 
cost. Still others require that the original damaged disk be returned before a replacement is supplied. This 
is an inconvenience at best and unbearable for software used in the business environment. 

The market for personal computers is growing and maturing. It’s time that the users did too so that 
these foolish protection games wouldn’t be necessary. 









Jules H. Gilder 
Editor 
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For those special people who’ ve 
stepped ahead with a mini-computer 




Double 

Skted 



mexell 

Mini-Floppy Disk 



■in 



Maxell offers a way to stay ahead. 




A Maxell S'/a" Mini-Disk will consistently let you maxi- 
mize the capability of your system today. And as your 
involvement with it grows, tomorrow as well. Maxell 
Mini-Disks are all made with the same exacting 100% 
certification and critical dependability of the Maxell 8" 
Floppy Disk. So you know your S/a" Maxell Mini-Disks 
meet or exceed the same ISO and Shugart specifica- 
tions industry requires. 



There are double density Maxell single and double- 
sided 5Va" Mini-Disks for soft and hard sector systems. 
And 8" Maxell Floppy Disks for every disk drive config- 
uration. See your computer supply dealer or write to us 
for more information. If you are a computer products 
dealer, write for the growing opportunities Maxell 
Business Products Division offers you with our 8" Floppy 
and 5 Va" Mini-Disks. 



maxell. 




BUSINESS PRODUCTS DIVISION 



Maxell Corporation of America, Business Products Division, 60 Oxford Drive, Moonachie, N.J. 07074 Tel: 201-440-8020 
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Model V1000 



Looking Out For You 



Eight Inch Floppy Disk Drive Subsystem Model V1000 

The V1000, Vista’s sophisticated new disk drive subsystem, sets 
new standards for ease of access and use. Its innovative design 
permits disk drives to be mounted or removed quickly and easily for 
system reconfiguration or servicing. 

Features: 

• Deluxe chassis with internal slide allows easy access. 

• Storage capacity from 250 kilobytes to 2.5 megabytes. 



• Desk or rack mountable. 

• Accomodates both single-sided and double-sided drives. 

• Industrial quality cabinet with die cast front bezel. 

• Drives pull out for easy service and maintenance. 

Prices: 

Cabinet with (2) single sided drives w/power supply . . $1595.00 
Cabinet with (2) double sided drives w/power supply . $2295.00 
Cabinet (only) $ 395.00 




Vista’s Line of High Performance, High Reliability 
Products also Includes these Advanced Components 

Daisy Wheel Printer Model V300 
Features: 

• 96-character proportional, bi-directional printing 

• Interface - Parallel or RS232-C option 

Prices: 

V300-25cps $1895.00 

V300-45cps $2195.00 

Minifloppy Disk System, Model V200 
Features: 

• Storage capacity from 200K bytes to 12 megabytes 

• Compatible with industry standard S100 main- 
frames. 

• System software - Vista CP/M™ VOS Disk 
Operating System and Basic - E compiler. 

Prices: 

Starting as low as $695.00 
V200-Exidy version $1199.00 




Vista Computer Company 1317 E. Edinger Avenue • Santa Ana, CA. 92705 • (714) 953 0523 
- is a registered trademark of Digital Research Dealer inquiries Call Toll Free (800) 854-8017 
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Where the Line 
Numbers Came 
From 

Dear Editors: 

There is a mistake in my article 
“Where Does It All Go?” (February, 
1981). 

As printed it reads: “The line num- 
bers which appear occasionally to the 
immediate right of the regular line list- 
ings are compiler-generated, and were 
not typed in when the program was 
written.” 

I’m not sure how it happened, but it 
should read: “The line numbers to the 
extreme left are compiler-generated, 
and were not typed in when the pro- 
gram was written.” 

The mistake may confuse readers not 
familiar with CBASIC. 

Ray Vukcevich 
Tempe, AZ 



PIMS Mods 

Dear Editor: 

In your sidebar to the article on 
Data Base Management programs, 
you pan Scelbi’s PIMS. PIMS is 
published in book form, not (usu- 
ally) as a machine-readable pro- 
gram, and is not really comparable 
to some of the expensive programs in 
your article. 

The reason that everything (sort- 
ing, search, resorting) takes at least 
93 seconds (other than the sluggish 
operation of your TRS-80, of 
course) is based in the way PIMS 
stores records. Each record is stored 
in the single dimensional array R$. 
Fields within R$(X) are separated by 
ASCII 126, the “<”. When con- 
sidering a file operation which re- 
quires dealing with a single field, 
PIMS has no choice but to read each 
element of R$, parse that element, 
pick out the field that is of concern, 
toss away the rest of the record, and 
store the selected field together with 



FEEDBACK 



the record identification number, in 
a second string array. In your exam- 
ple, this obviously takes about 93 
seconds. This is obviously not an op- 
timized system. 

But PIMS has two great virtues. 
The first is that it does work. The 
second is that it is well documented 
with one statement per line, and 10 
numbers between lines. This means 
that even to a programming illiterate 
(me), the program, once up and run- 
ning, is easy to modify. 

Over the past year, I have added 
many modifications to my version 
of the program, including the fol- 
lowing: 

• Relocating the parsing subroutine 
from high up in the program, and 5 
or more lines, to lines 11 and 12 
(multiple statements per line are per- 
mitted on my Apple, of course); 

• Changing from a system of sequen- 
tial records, with the entirety filed 
always in RAM, to random-access 
fixed length files, with only one 
record at a time in RAM; 

• During a sort, exchanging only the 
sorted field, not the entire record; 

• Dividing the program into chained 
modules, so that memory-consum- 
ing tasks, such as sorts, have more 
room to work. 

• Creating separate disk files which 
contain the most often accessed 
fields, thus minimizing the need for 
parsing at all; 

• Substituting a machine language 
sort (Ampersort, in my case) for the 
BASIC-modified Shell-Metzner 
sort; 

• Linking the “illegal command” 
routine to the help command, so 
that a list of possible commands are 
printed on the console if you issue an 
invalid command. 

As you can see, none of the above 
are startling innovations, but com- 
bined, they make PIMS extremely 
efficient for small data bases. In 
other words, don’t buy PIMS if you 
want a powerful turnkey DBM pro- 
gram. (On the other hand, PIMS, as 
written here, has error-trapping 
routines and does not crash when 
you specify a file not present on disk, 
as does one $150 system I have seen.) 



DO buy PIMS if you want an easy, 
cheap, expandable, modifiable sys- 
tem, and a good place to learn about 
how to handle data. 

Barry D. Bayer 
Homewood, IL 

Data Base Input 

Dear Editors: 

You are to be complimented for 
your February lead: “How to 
Choose Data Base Management 
Programs.” Speaking as one of the 
CCA Data Management System 
authors, I think Fred Blechman and 
Jules Gilder surveyed this broad 
topic fairly, objectively and in- 
telligently. 

I would, though, like to correct 
several inaccuracies in the remarks 
about the CCA DMS. The TRS-80 
Model 1 version does in fact have 
random access, using record num- 
ber, and indeed complete instruc- 
tions for loading the cassette tape are 
provided in the manual. The CP/M 
versions allow record sizes to 3060 
characters, and Vector Graphic 
markets a CP/M version of CCA’s 
DMS that is customized to their hard- 
ware features. 

Also, the article did not mention 
that all CCA DMS versions have a 
powerful 5-function computation 
feature for numerical data. 

One topic that the authors did not 
review was that of user support, 
after the sale. Personal Software 
deserves high marks in this area, as 
they staff a “hot-line” for the Apple 
and TRS-80 Model 1 versions, and 
have issued, at no cost to registered 
owners, revised software and docu- 
mentation to insure trouble-free use. 
CE Software and Vector Graphic 
also maintain a positive commitment 
to user support. 

I hope this information will be 
useful addenda to the buyer who is 
using the article for comparison 
shopping. 

Chet Floyd 

Manhattan Beach, CA 
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Move Up toTarbell 




The Serious Business Machine 



Do you have a small computer system that 
operates with mini-floppies and has limited storage 
capacity? Then it's time to move up to the Tarbell 
Empire Series System. Tarbell starts where small 
systems leave off, providing storage from 1 to 20 
megabytes. This means Tarbell is capable of 
growing right along with your business. (It also 
makes sense to start with Tarbell if you’re a first- 
time computer buyer.) 

Tarbell is the serious general purpose business 
machine, backed by years of experience with disk 
systems. It gives you word processing, inventory 
control with bill of materials, mailing lists — all in 
addition to accounting applications: general ledger, 
payables, receivables, payroll with cost accounting 
and order entry. Whatever your need may be, 
Tarbell can provide the working software that gets 
the job done. 

With the Tarbell System you get a Z80 4 Mhz CPU 
with memory management, timer and full interrupt 
capability, 2 RS-232 serial ports with handshaking, 
64 K bytes of random-access memory, double 
density floppy disk interface, 2 double density 
floppy disk drives, cabinet, power supply, and 
cables. 



The software includes: CP/M™ 2.2 disk operating 
system, Tarbell Disk BASIC, Tarbell Database 
System, and all manuals and documentation. 

Tarbell also offers the MP/M™ Multi-User 
Operating System and 4 additional RS-232 serial 
ports. 

The Tarbell Empire Series is delivered assembled, 
tested, and with a FULL six-month warranty on 
parts and labor. 

And when you need even more mass storage, 
Tarbell also has a hard disk that’s system- 
compatible and provides easy back-up. 

If your business is growing or you need more than 
a few hundred K bytes — it’s time to move up to 
Tarbell. Call your local Tarbell dealer for 
competitive prices. 




The One-Stop Shopping Service 

950 Dovlen Place, Suite B 
Carson, CA 90746 
(213) 538-4251 



CP/M and MP/M are trademarks of Digital Research 
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RANDOM ACCESS 



Computer Aids Pastor With Congregation 



An Alhambra, California pastor 
credits his microcomputer with 
making it possible for him to sup- 
port a leap from a local congrega- 
tion of 200 families to a nationwide 
audience of an estimated 750,000. 

Pastor Ian Robertson, of the 
Alhambra Church of the Nazarene, 
came to his 60-year-old suburban 
Los Angeles congregation at a time 
when church membership stood at 
200 families. Last April, he began a 
religious program on three televi- 
sion stations in Los Angeles and 
San Francisco. Now the program is 
beamed by satellite to 300 cable TV 
stations in 39 states and is reaching 
a viewing audience estimated at 
three-quarters of a million people. 

When the possibility of the tele- 
vision program first came up, Pas- 
tor Robertson realized that the vol- 
ume of mailings needed to produce 
income required to sustain such a 
series would be too great to be 
handled by church volunteers. A 
microcomputer sounded as if it 
might offer the answer to the mail- 
ing problem. And it has, he says. 
The size of the mailing list and the 
volume of letters that go out to 
each viewer who writes and makes 
this kind of effort unmanageable 
without a computer, the Pastor be- 
lieves. “Our mailing list increased 
from 500 to 5000 in the first six 
months,” he said. “And I wouldn’t 
be surprised if the number reaches 
20,000 after a few months on the 
satellite.” 

Pastor Robertson tried working 
with a system belonging to one of 
his parishioners, but it proved un- 
satisfactory because it took too 
long to sort a mailing list. 

A computer trade show in 
nearby Los Angeles offered the 
Pastor an opportunity to look over 
the entire line of small business 
systems. He found that equipment 
from Vector Graphic seemed to 



provide the needed capacity, word 
processing software, the capability 
to sort and process a large mailing 
list, and the ability to merge text 
with the mailing list for per- 
sonalized letters. “The cost of the 
microcomputer with the peripheral 
equipment and programs we 
needed was about $8000,” Pastor 
Robertson said. 




Pastor Robertson supervises the preparation 
of his mailing list with Diane Hernandez. 



To insure that his decision was 
sound, Pastor Robertson arranged 
to try out the Vector Graphic com- 
puter at the dealership in his area, 
Personalized Computer Systems in 
Arcadia. It was an unusual ar- 
rangement, but the pastor spent 
hours working with the system, 
took the manual home to study 
overnight, and brought in typical 
projects to run. Within a month, 
according to the dealer, the Pastor 
had taught himself how to use the 



computer and had become con- 
vinced that it would be suitable. 

The equipment he settled on 
consists of the Vector Graphic Sys- 
tem B, a desk-top microcomputer 
built around a video display screen. 
The microcomputer has 56K RAM, 
two floppy disk drives and a high 
speed, letter-quality line printer. 

Pastor Robertson produces the 
church’s monthly 16-page 
magazine on the computer by first 
writing the copy in draft form di- 
rectly on the Vector display termi- 
nal. After he makes his own correc- 
tions, the copy is edited and put 
into finished form by his secretary, 
Diane Hernandez. She then selects 
type styles and sizes, and prepares 
a layout. Formerly, the copy would 
then be hand-carried to the typeset- 
ter. Now, however, Hernandez 
places a phone call to the typeset- 
ter and feeds the newsletter copy 
automatically over the phone di- 
rectly to the print shop’s computer 
which sets the type in reproduction 
form. 

The microcomputer is also used 
to prepare the quarterly Sunday 
School class records. In the past it 
took Hernandez three full days to 
update and correct these records. 
She now does the job on the Vector 
in IV 2 hours. 

In addition to the variety of word 
processing functions, the church 
has recently obtained general- 
ledger software and is currently 
transferring all bookkeeping func- 
tions to the computer. 

Based on his own experience to 
date, Pastor Robertson is con- 
vinced of the value of the mic- 
rocomputer in a church setting, and 
certain that other ministers will 
soon recognize the benefits. “It’s 
the first time I’ve really been sold 
on something this way,” he said. 
“We’ve had no problems and no 
down time.” 
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Job Explosion in Computer Industry 



Robert Terzi does a brisk computer 
programming business in his Garden 
City, NY neighborhood for a group of 
local business firms. Robert is 15 years 
old. The demand for Robert’s services 
(he has up to 10 steady customers) 
dramatizes the fact that while people in 
other occupations are besieging em- 
ployment offices for work, those in 
computer-related fields are being wel- 
comed with open arms. 

According to “Computerworld,” an 
industry weekly, an employment fore- 
cast for 1981 states that there will be 
“an ever-growing demand for virtually 
anyone with any type of DP (data pro- 
cessing) skill.” 

A survey undertaken by Dunhill Per- 
sonnel System, a national network of 
approximately 300 recruiting offices, 
envisions a 15 to 20% shortage of pro- 
grammers this year, and twice that for 
applications personnel. “People who 
are fortunate enough to work in 
computer-related businesses, ” says 
Dunhill’s president, Robert E. Kushell, 
“are today, kings of the hill. And 
things are going to get steadily, and 
rapidly, better for them.” 

Industries that offer big oppor- 
tunities for data processors, now and 
even more in future years, are those in 
the energy sector, according to Kushell. 



He cites U.S. Labor Department pro- 
jections indicating a 90% increase in 
jobs in the oil and mining industries. 
Government on all levels is also a fer- 
tile field for data processing specialists, 
with an expected employment increase 
of nearly 80% by 1990. Big increases 
are also projected for real estate, insur- 
ance, construction, manufacturing and 
wholesale and retail firms. 

“According to government em- 
ployment forecasts — arrived at, of 
course, by computer — jobs in this field 
will increase more than 80% by the end 
of this decade. This is four times the 
projected growth rate for all occupa- 
tions,” Kushell said. 

For individual job categories, the 
projected growth rate is more than 
150% for service technicians, about 
120% for systems analysts, and over 
100% for programmers and operators. 

One of the reasons for the unpre- 
cedented demand for help in the indus- 
try is the extension of computer use to 
small businesses and even homes. This 
is the factor that opened opportunities 
for young Mr. Terzi, who, despite his 
youth, is highly regarded by his clients, 
and has lectured on computer tech- 
nology . 

The lag in trained personnel to man 
equipment now in place is a major con- 



cern for many businesses that have 
made substantial investments in hard- 
ware and software. Another concern is 
that not enough people are currently 
enrolled in data processing courses at 
universities and other training institu- 
tions to keep up with the workforce 
demand. According to Kushell, a part 
of this stems from the fact that 
educators are being lured away by sub- 
stantially higher salaries offered by 
corporations and producers of compu- 
ter software. “A less tangible factor, 
but nevertheless an important one,” 
Kushell said, “is that unlike old estab- 
lished ‘prestige’ professions, such as 
medicine and law, the computer field is 
still too young to have what might be 
called a ‘family tradition’ for those 
growing up to follow.” 

To solve the problem of staffing, 
many companies are now turning to 
in-house training programs. One im- 
portant advantage of this is to keep the 
employees up to the minute on the 
company’s particular methods and 
state-of-the-art equipment. A recent 
development in the industry is the 
emergence of “contract” pro- 
grammers, freelancers who hire them- 
selves out on a project basis and, when 
the job is done, move on to another 
company or assignment. 



Computerized Jury Selection 



Say farewell to “ professional” 
jurors, those people whose friends 
at the courthouse favored them with 
frequent calls for jury duty. They’re 
already gone from most of the na- 
tion’s federal district courts where 
jurors are selected by computers in- 
stead of by cronies. And, increas- 
ingly, they’re passing from the 
scene in county courthouses where 
clerks, if not employing computers, 
are using random selection of jurors 
by taking every 10th or 12th name 
from voter registration or tax lists. 

“I couldn’t pick you forjury duty 
if I wanted to,” says W. Farley 
Powers, Jr., clerk of the U.S. Dis- 
trict Court for Eastern Virginia. 



Powers’ court was among the first 
in the nation to turn to computer 
selection of jurors. Now, he points 
out, 70 of the nation’s 96 federal 
district courts call upon 
computers — which are often hun- 
dreds of miles away — to make up 
lists of jurors and, in some in- 
stances, issue summonses and pay 
vouchers. 

Administrative offices of U.S. 
courts have been “emphasizing” 
computerized selection, Powers 
said, because it’s faster, cheaper 
and “a less personal way of select- 
ing juries.” Before his court turned 
to computers, Powers hired four 
college students to pour over voter 



registration books, club and civic 
league membership lists and tele- 
phone directories to compile a list of 
prospective jurors. ‘‘The computer 
does in three days what it took the 
college kids and my staff three 
months to do. By and large, it’s a 
beautiful system,” Powers said. 

Every two years, Powers buys a 
computer tape with the names of 
every registered voter in Eastern 
Virginia from the secretary of the 
State Electoral Board in Richmond. 
A General Services Administration 
computer in Washington, D.C. is 
programmed to select at random the 
names of prospective jurors who 
then are sent questionnaires to de- 
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termine their eligibility to serve. 
About half of the prospective jurors 
in Eastern Virginia qualify to serve 
for a four-month period; the others 
are exempted because of occupa- 
tion, address change, physical con- 
dition and other circumstances. 

When there’s a need for jurors, 
Powers’ chief deputy, Ray Old, 
goes to Washington and orders the 
GSA computer to print up a list of 
qualified jurors who will then be 
summoned to court. Under this sys- 
tem, Powers said, the earliest a per- 
son can be called for jury duty again 
is two years. 

Some states, according to 
Chester H. Mount at the Center for 
Jury Studies in McLean, Virginia, 
are going the federal courts one bet- 
ter by sending out computerized 
qualification questionnaires and 
summonses at the same time. “If 
the person is not qualified, he 
doesn’t have to come to court,” 
says Mount. And in at least one 
state court — Montgomery County, 
Maryland — jurors serve only for 
one day or for one trial and get paid 
in cash at the end of the day. 

State courts are “getting away 
from the country club list and going 
to more recognized lists like the 
voter registration list,” Mount 



added. “If they’re not using com- 
puters, they’re using random selec- 
tion.” In 14 states, however, clerks 
of court or jury commissioners still 
use their discretion at how jurors 
are picked and in these areas the 
“professional” juror can still be 
found. 

Indeed, not too many years ago, 
Powers says, his father was called 
regularly to serve on state court 
grand juries in Norfolk because he 
was a prominent citizen and well- 
known at the courthouse. Such 
practices are open to attack, espe- 
cially by civil rights lawyers, be- 
cause there is not a good mix of 
races and people of different socio- 
economic backgrounds, Powers 
said. 

Computerization, too, is making 
curiosity pieces of the little wooden 
boxes and barrels where the names 
of prospective jurors were placed to 
be stirred around and ceremoni- 
ously drawn in open court. Powers 
has two in his office in the Norfolk 
Division of U.S. District Court. He 
plans to keep them for a small 
museum he’s building in the court- 
house. 



All-Purpose 

System 

Emerges 

The small business system, personal 
computer and word processing markets 
for disk drives are rapidly disappearing 
as distinct entities, converging into a 
market for all-purpose computer sys- 
tems at the stand-alone and desk-top 
levels, George Sollman, Vice President 
of Marketing for Shugart Associates, 
said. Sollman spoke on “Trends in 
Rotating Storage Technologies” at the 
third annual conference on Integrated 
Office Systems. 

During the last five years, Sollman 
said, “most observers described the 
markets for low-cost data storage as 
personal computing, small business 
systems and word processing. By 
1981, these market segments have con- 
verged into one another.” 

‘ The personal computer market is a 
long way from meeting early expecta- 
tions that it would explode into a vast 
home computer market. Based upon 
market entries today, it already appears 
to be nearly saturated,” Sollman said. 
As a result, many “personal compu- 
ter” suppliers have successfully ex- 
ploited segments of both the word pro- 
cessing and small business markets. 

In the word processing area, Sollman 
said, a similar pattern is taking shape. 

‘ ‘The trend is to reduce the differences 
between word processing systems and 
small business computers, so that they 
are differentiated primarily by operat- 
ing systems and applications soft- 
ware.” 

“What we see emerging,” he said, 
“is the demand for an all-purpose com- 
puter system at two major market 
levels: stand-alone and desk-top 

units.” These two systems are distin- 
guished more by physical size than by 
end-user application, Sollman said. 

Sollman also called computer net- 
working a “major new factor” in the 
low-cost rotating storage market. 
“Network links will include both 
stand-alone and desk- top systems,” he 
said, “boosting the prospects for all 
types of local peripheral storage.” 

While the 8-inch floppy drive con- 
tinues to be the standard for data inter- 




“We prefer a more direct approach to printer interfaces. ” 
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the least 

EXPENSIVE PROS RAMS 
YOUCANBUY. 

Up to 77 high-quality programs 
for TRS-80, only $10.95 



NewBasic —expands ’80 Basic 

Now configure your Basic to do any or 
all of the following: 

• Convert decimal to hex, and vice versa, provide 
character representation for each, or the hex-dec 
number of any character • Blinking cursor 

• Repeat key* Audible key entry (each key makes 
a sound)* directory command from Basic • Disk 
load and disk run command file • Graphic 
functions, including drawing blocks, lines, filling- 
in blocks • Lowercase driver • RS232 driver 
(LPRINT-LLIST) • Call function, hex-order 
number will execute subroutine • Spooler and 
despooler • Print toggle, LPRINTS your video 
display • Find (locate a Basic command or string) 
Modular Software Assoc; tape $19.95, disk $29.95 

Level II Tapes 

‘Tiny' Pascal runs on any 16K Level II system, in- 
cludes the programming structuring capabilities 
of full Pascal, but not data structuring. 

Able to compile Z-80 machine code, programs run 
about 5X faster than Level II Basic— graphics run 
eight times faster! Requires use of T-Bug (or Tape 



7) and ETASM 

Tape 3, People’s Pascal $19.95 

Tape 1, 34 buis., edu., game progs $10.95 

Tape 2, 77 programs from Osborne book: Some 
Com mon Basic Programs $10.95 

Tape 5, 24 buis., edu., game progs $10.95 

Tape 7, 31 buis., edu., game progs. $10.95 

Tape 8, 40, inc. 4X tape speedup $10.95 

Tape 9, 25 buis., edu., game progs. $10.95 

T^pe 10, income tax, checkg act $10.95 

People’s Taxman, fills-out all forms $10.95 



PASPATCH 

PasPatch, Tape 6P, makes Tandy tiny 
Pascal a powerful disk system! 

Modular Software Assoc. $15.95 

Super PIMx— People’s Database 

PIMS has been greatly speeded up and simplified, 
with machine-language sorts, key debounce, 
optional automatic lowercase (no keying, no 
fields, limited by 255-character maximum per 
field, limited by 240-character maximum per 
record. Easy to revise, add records, split or 
merge files, sum or average any fields 
Customized fortape, tape & disk, Zoom, TC8 Poor 
Man’s Floppy, B17, Stringy Floppy— all on one 
tape! As mailing labels program, easily manages 
20,000 list. CIE does! Advanced labels module to 
come, $24.95, making system most powerful 
mailer available! 

program (CIE) $19.95 ($21.15 CA) 

book, details uses (CIE) $11.95 ($12.67 CA) 

Tiny Payroll 

We’ve taken it from Computer Programming for 
the Complete Idiot, thus a whole book of 
documentation! For all above systems. 

CIE $10.95 (CA $11.61) 

Book, documents Tiny Payroll $5.95 

Games for color TRS-80 

Modular Software Assoc, tape contains: 

* PONG-80 • ENTRAP • DEMOLISH (like 
Breakout) • TRAFFIC (Grand Prix auto race) 

• BETA TREK space game • SHUTTLE (rocket 

ship game). $19.95 ($20.55 CA) 

Word Processing Newsletter 

Want to really USE your computer? Then word 
processing is for you. Let your computer show you 
how much easier writing can be. 

Learn about the new 510 cps ‘non-daisy’ that at 
1 OX daisy speed gives correspondence quality, at 
less than twice the cost. Too slow? The really fast 
guys are coming. How about 30 11x14 typeset- 
quality documents per minute? Maybe you could 
use the same ‘printer’ as a copier. 

How about an inexpensive ($169) magnetic card 
reader-writer that would let you input mail 
addresses, letter paragraphs, even small 
programs? 

Read about all this and more in Low Cost Word 
Processing, the only newsletter about word 
processing using your personal computer. Just 
$15 for 12 issues. 

All orders charge card, check or m.o. 

Calif, residents add 6 pet tax. Dealer inq. invited 
Overseas, add $1.50 per tape postage 
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change in stand-alone systems, the cur- 
rent 5 l A -inch minifloppy drive is the 
workhorse of desk-top systems, ac- 
cording to Sollman. He predicted that 
with their new 96 track-per-inch den- 
sities, minifloppies will make possi- 
ble low-cost desk-top systems with 
storage capacities formerly available 
only in larger stand-alone units. 

Sollman also discussed the newest 



technique being used to develop low- 
cost rotating storage — the optical disk. 
Because the optical disk medium is, at 
present, non-erasable, he said, this 
laser-based technology is likely to find 
its initial applications in archival stor- 
age. He concluded that this new tech- 
nology “Promises to increase the 
capacity of low-cost disk storage a 
hundredfold . ” 



Portable Terminal Industry 
Entering New Era 



Competition in the markets for 
handheld and briefcase terminals will 
be intense during the next five years, 
with new vendors such as Tandy, Ap- 
ple, IMB, DEC and Sears expected to 
enter the marketplace. However, cur- 
rent indicators point to a market that is 
expanding rapidly enough to permit 
success by many participants, accord- 
ing to an analysis of the portable termi- 
nals industry released by Creative 
Strategies International (CSI), a market 
research and consulting firm. 

A portable terminal is defined by CSI 
as a handheld or briefcase terminal with 
the following characteristics: some 
type of communication capability; cost- 
ing less than $10,000; and used primar- 
ily for business applications. 

CSI forecasts worldwide revenues 
for these terminals of nearly $900 mil- 
lion by 1985, a compound annual 
growth rate of 31.5%. A closer look 
reveals that the growth rate for foreign 
revenues will be considerably higher as 
many U.S. vendors make a concerted 
effort to penetrate overseas markets. 

Within the portable terminal market 
are two major segments: handheld and 
briefcase terminals. A handheld model 
has all of the aforementioned portable 
terminal characteristics, as well as the 
ability to be held in one hand or cradled 
in one arm, while the other hand oper- 
ates the terminal. A briefcase unit is a 
portable terminal that weighs under 
forty pounds, and, when fully con- 
figured, fits within its own carrying 
case with handle. 

Traditional applications, including 
order entry for inventory replenish- 



ment, currently account for over 
three-quarters of the market for hand- 
held units, but this percentage will see a 
dramatic decrease by 1985. One of the 
largest new markets is in the area of 
route accounting. Major handheld ven- 
dors are marketing units in the soft 
drink, dairy, liquor, tobacco, and 
pharmaceutical distribution field for 
regular sales and delivery routes. 

CSI expects an even more dramatic 
growth rate for handheld terminal rev- 
enues through 1985. The increasing 
popularity of higher-priced program- 
mable units as well as overall growth in 
unit shipments will be responsible for 
this rapid increase. 

The 1980’s is also the beginning of 
a more extensive type of briefcase 
function — distributive data processing. 
Terminals are being manufactured that 
are effectively self-contained, pro- 
grammable microcomputer systems 
with internal, as well as removable 
storage. Presently the majority of end 
users of these products are engineers or 
specially-trained programmers in the 
areas of field analysis and testing. But 
CSI expects this end-user configuration 
will change significantly in the future 
as new industries, such as insurance 
and real estate, become fully auto- 
mated. 

Increased competition and new tech- 
nological developments will result in 
substantial price decreases for non- 
intelligent, smart, and microcom- 
puter-based briefcase units during the 
forecast period. Despite these lower 
prices, revenues for this market will 
more than triple by 1985. 
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Computer Information Network 
Available In 29 States 



A national information network of 
over 100 small computers, with equip- 
ment valued upwards of one million 
dollars, is now in operation in 29 states 
and the District of Columbia. These 
computers can be accessed, free of 
charge, by anyone with a computer or 
terminal, a telephone and a modem, 
according to Bayard Kessler, president 
of Novation, Inc. 

Specialized information on med- 
icine, photography, astronomy, edu- 
cation, amateur radio and so forth, 
can be transmitted to any other compu- 
ter or terminal by using an ordinary 
home or business phone and an inex- 
pensive electronic phone coupling unit, 
a modem. 

California, with 28 free computers, 
leads all other states in the listing. Il- 
linois is second with 10, and New Jer- 
sey, Washington, New York, Missouri 
and Massachusetts tie for third with 
five computers each. 

The list of computers that form the 
new public access network was 
gathered over a 10- month period by 
Novation. Computers were selected for 
the quantity and quality of data offered. 



All systems provide interesting infor- 
mation, news, features and computer 
data. Some offer a selection of elec- 
tronic game playing and several sys- 
tems will send callers free computer 
programs as well. Many computers 
provide special interest information, 
and data files are dedicated to a specific 
subject. 

According to Kessler, all computers 
are free of charge and most do not have 
time limits. The only costs are for long 
distance or toll line phone charges. 
Most computers are available evenings 
or week-ends when phone rates are the 
cheapest, and 38 computers normally 
operate 24- hours a day, seven days a 
week. 

The computers are operated by user 
groups, schools, publishers, commer- 
cial businesses and hobbyists. All costs 
are paid by the owner/operators. 

All computers in the list can be ac- 
cessed using a 300-baud, asynchronous 
modem that is compatible with Bell 
System 100 series specifications. For 
more information, contact: Novation, 
Inc., 18664 Oxnard St., Tarzana, CA 
91356; (213) 996-5060. 



★ ★ ^ Announcements ^ ★★ 

Educational Courseware 



Educational Solutions, an educa- 
tional research and development or- 
ganization in New York directed by 
Dr. Caleb Gattegno, recently re- 
ceived a grant from the National 
Science Foundation for the develop- 
ment of microcomputer courseware 
for teaching numeration, addition 
and subtraction. This approach to 
mathematics is based on learning 
through insight and practice rather 
than learning through memorization 
and drill, the company said. 

Learners are engaged in activities 
based on perception. The activities 
enable the student to control opera- 
tions which parallel the set of mental 



operations required by numeration, 
addition and subtraction. Feedback 
helps guide and refine the student’s 
growing insight; practice transforms 
this insight into functional skills. 

Under the provisions of the grant, 
Educational Solutions will first pro- 
duce the courseware in prototype 
form and then test it with learners of 
various ages in public schools. After 
the results of the field testing are 
analyzed, the courseware will be re- 
vised and prepared for distribution. 

For more information, contact: 
Educational Solutions Inc., 80 Fifth 
Ave., New York, NY 10011; (212) 
924-1744. 

(< continued on page 79) 



NEW!!! THE * 

ELECTRIC MOUTH 




for S100, Elf II, Apple, TRS-80 Level II* 

From $99.95 kit 

Now — teach you r computer to 
talk , dramatically increasing 
the interaction between you 
and your machine. 

That’s right: the ELECTRIC MOUTH actually lets 
your computer talk! Installed and on-line in just 
minutes, it’s ready for spoken-language use in office, 
business, industrial and commercial applications, 
in games, special projects, R&D, education, secu- 
rity devices — there's no end to the ELECTRIC 
MOUTH’s usefulness. Look at these features: 

★ Supplied with 143 words/letters/ phonemes/ 
numbers, capable of producing hundreds of words 
and phrases. 

★ Expandable on-board up to thousands of words 
and phrases (just add additional speech ROMs as 
they become available). 

★ Four models, which plug directly into S100, Apple, 

Elf II and TRS-80 Level II computers. 

★ Get it to talk by using either Basic or machine 
language (very easy to use. complete instructions 
with examples included). 

★ Uses National Semiconductor’s '‘Digitalker” 
system. 

★ Includes on-board audio amplifier and speaker, 
with provisions for external speakers and 
amplifier. 

★ Adds a new dimension and excitement to pro- 
gramming; lets you modify existing programs and 
games to add spoken announcements of results, 
warnings, etc. 

★ Installs in just minutes. 

Principle of Operation: The ELECTRIC MOUTH 
stores words in their digital equivalents in ROMs. 
When words, phrases, and phonemes are desired, 
they are simply called for by your program and then 
synthesized into speech. The ELECTRIC MOUTH 
system requires none of your valuable memory 
space except for a few addresses if used in memory 
mapped mode. In most cases, output ports (user 
selectable) are used. 



eighteen 
nineteen cancel 
twenty case 



Spoken Material Included 



dollar inches number 



thirty 

forty 

fifty 

sixty 

seventy 

eighty 

ninety 



down 

“se equal it 

cent error kilo 

400hertz lone feet left 
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space 

speed 

star 



million 

zero 

again 

ampere 



20ms silence 


fuel 


lesser 


parenthesis start 
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40ms silence 
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limit 


percent 


stop 
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160ms silence 


gram 


lower 


plus 


the 


1 


320ms silence 


great 


mark 


point 


time 


m 


centi 


greater 


meter 


pound 


try 




check 


have 


mile 


pulses 


up 


o 


comma 


high 


milli 


rate 


volt 


p 


control 


higher 


minus 


re 


weight 


q 


danger 


hour 


minute ready 




r 


degree 
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seven 
eight 
nine 
ten 

eleven 
twelve 
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fourteen 
fifteen 
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seventeen and 

*“Elf II" and “The Electric Mouth” are reg. trademarks of 
Netronics R&D Ltd. "Apple" is a reg. trademark of Apple 
Computer Inc. "TRS-80 Level II" is a reg. trademark of Tandy 
Corp. 

Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut Or For Technical Assistance, Etc., 

Call (203) 354-9375 

NETRONICS R&D LTD. Dept 

333 Litchfield Road, New Milford, CT 06776 
Please send the items checked below: 

□ S 1 00 ‘‘Electric Mouth” kit $99.95 

□ Elf II “Electric Mouth” kit $99.95 

□ Apple “Electric Mouth” kit $1 19.95 

□ TRS-80 Level II “Electric Mouth” kit $1 19.95 

Add S20.00 for wired & tested units. All plus $3.00 postage & in- 
surance. Conn res. add sales tax. 

Total Enclosed $ 

□ Personal Check □ Cashier’s Check/Money Order 

□ visa □ Master Charge (Bank No. 

Acct.No. 

Signature Exp. Date _ 

Print 

Name 

Address 

City 

State zip 
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WHAT’S COMING CP 



SYSTEMS 



Desk-Top Business System 

A desk-top business data and word processing system with 
the speed, capacity and reliability of Winchester hard disk 
storage has been introduced by Vector Graphic, Inc. 

The new information system is the Vector 3005. For 
approximately $7950, it includes a 5 Va inch five megabyte 
Winchester, a 630 kilobyte double-sided, quad-density 
floppy disk, Vector 3 display terminal and keyboard plus an 
array of Vector software. 

The disk stores a file of up to five MB or 256 different 
files, about twice the capacity of the Vector 2800. A single 
hard disk can store a mailing list of up to 3700 names and 
addresses. 

A Dualmode controller board controls both the Winchester 
and the floppy disk drives. It is the key to the 3005 ’s error- 
correcting capability, the company said. Based on IBM- type 
technology, it automatically corrects up to five erroneous bits 
in every 256 bits, eliminating errors due to disk contamina- 
tion, aging, surface defects and all but the most severe disk 
damage. 




The error-correcting scheme also operates on floppy disk 
data. Since the floppies are used for Winchester back-up, the 
error-correcting feature adds to the 3005 system’s overall 
reliability and integrity, according to Vector Graphic. 

Track-to-track access time of the Winchester is three milli- 
seconds; the companion floppy disks also have three milli- 
second track-to-track access time. Both the Winchester and 
floppy drives are housed in a compact unit approximately 
8 x 6 x 12 inches which fits on a desk-top adjacent to the 
3005 ’s display terminal. 

The disk controller also features 256-byte sector buffer- 
ing, making the 3005 useful for communications and other 
real-time functions since the buffering enables the CPU to 
simultaneously handle interrupts and data transfers in and out 
of memory, Vector said. 



All Vector Graphic software, including the recently- 
announced Memorite® III advanced word processing and 
ExecuPlan^ financial planning packages, operate on the 
new 3005, making it possible for a user to easily upgrade to 
the new disk-based system or to mix various Vector systems 
in a single installation with complete freedom of software 
exchange. 

Prime users of the 3005 will be accounting, insurance, 
financial consulting and other small businesses which need 
the added capacity provided by the disk, as well as the 
growing number of self-employed professionals who need 
maximum productivity at minimum cost, Vector predicted. 

Although most Vector systems are installed in offices, 
there are a growing number of users who want to operate the 
equipment in a factory, dusty or other severe environment. 
The 3005, with its contamination-proof hard disk, would be 
ideal for such applications, the company said. 

Either a Sprint 3 daisywheel or MP dot matrix printer can 
be ordered for use with the 3005 system. 

Software provided with the Vector 3005 includes the 
CP/M-2 operating system, scope editor, raid debugger, 
ZSM assembler and Microsoft Basic 80. Options are Peach- 
tree business accounting office software and Vector’s 
Memorite III word processing and ExecuPlan financial plan- 
ning software packages. 

More information on the Vector 3005 information system 
with Winchester disk storage is available from Vector 
Graphic, Inc., 31364 Via Colinas, Westlake Village, CA 
91362; (213) 991-2302. Circle No. 101. 



Disk Based System Available for PMC-80 

The PMC-80 now has an Expander, Model EXP- 100, 
which provides 32K memory expansions, mini-floppy disk 
interface for four drives, Centronics parallel printer inter- 
face, RS-232 interface and an S-100 bus to provide addi- 
tional interface capabilities. 

With the availability of the Expander, the PMC-80 compu- 
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WHAT’S COMING UP 



ter is capable of a number of configurations ranging from a 
simple Level II tape based system to a fully implemented 
word processing or business system utilizing the same soft- 
ware as was developed for the TRS-80 Model I computers. 

The PMC-80 with the EXP- 100 Expander will run trsdos 
software as well as other operating systems designed for 
TRS-80 compatibility such as newdos and vtos, the com- 
pany said. Software and operating systems are available from 
Radio Shack and many independent software companies. 

The S- 100 bus in the Expander permits the addition of 16K 
or 32K memory boards and the 16K memory board is ex- 
pandable to 32K. Other S-100 boards available from inde- 
pendent hardware vendors may be plugged into the Expander 
to provide special features not readily available to TRS-80 
users. 

Personal Micro Computers has also introduced a plug-in 
printer interface (Model PIF-40) for the basic PMC-80 com- 
puter. The printer interface permits any printer with a Cen- 
tronics compatible interface to be connected to the PMC-80 
without the need for the Expander. The PIF-40 also provides 
a 40 pin TRS-80 interface connector which permits various 
TRS-80 compatible peripherals to be plugged into the 
PMC-80. A typical application for such a configuration 
would be a communication terminal for connection to one of 
the micro timesharing service facilities. The only additional 
hardware required would be a direct connect modem. 

Price of the Expander, Model EXP- 100, is $410 without 
memory and an additional $245 for 16K or $295 for 32K 
memory board. The PIF-40 printer interface is listed at $95. 
Both the EXP- 100 and PIF-40 are now available for delivery 
and require a $25 cable for connection to the PMC- 80. 

Additional information is available from Personal Micro 
Computers, 475 Ellis St. , Mountain View, CA 94043; (415) 
962-0220. Circle No. 102. 



All CMOS Microcomputer System 

Pacific Cyber/Metrix, Inc., has announced availability of 
a complete all-CMOS microcomputer system. Designated the 
Model PPS-12, the compact system employs a IM6100 cmos 
microprocessor and has been specifically designed for data 




acquisition and control applications in the field where only 
battery and/or solar power are available. Only five volts are 
required for operation and most system configurations will 
require less than one-half watt of power. 

The CPU module, which includes three parallel I/O ports, 
one optically-isolated 20mA/RS-232 serial I/O port, a pro- 
grammable real-time clock, 4K words of cmos eprom/ram 
memory, a memory expansion controller and a powerful 
on-board transparent monitor/debugger, is also supported by 
over a dozen system expansion modules, including several 
parallel and serial I/O modules, memory expansion modules, 
an all-CMOS analog-to-digital converter, and power- switched 
bubble memory for mass storage, the company said. All 
modules are built on multibus card dimensions, and can be 
plugged into any standard multibus card cage. 

The 12-bit 6100 microprocessor employs a binary instruc- 
tion set identical to that of Digital Equipment Corporation ’s 
PDP-8 and VT-78 DECstation minicomputers, so software 
development can be carried out on any of these machines. 
Alternately, PC/M makes available its 6100-based Omega 
microcomputer in a configuration that is fully integrated with 
the PPS-12 system to facilitate software development in the 
laboratory. The company’s Model 660 cmos-eprom Pro- 
grammer is also available for programming the 6653 cmos 
eraseable proms used in the system. 

Price for the PPS- 1201 CPU module is $999; delivery is 30 
days. For more information contact Ted Natoff, PC/M, Inc. , 
6800 Sierra Ct., Dublin, CA 94566; (415) 829-8700. 
Circle No. 103. 
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Modification Turns 80-Column TI Portable 
Into 132- Column Terminal 

A new, easy-to-install modification, the Texprint 132, 
turns the standard 80-column TI 743/745 into a 132-column 
portable terminal. 

A two-step modification allows the “normal” 80-column 
TI 743 or 745 to print 132 columns: a simple replacement of 
the socketed microprocessor with a small printed circuit 
board, and changing the motor pulley and cable. These 
changes are fully reversible, permitting the terminal to be 
reconfigured as original. Needing only a small screwdriver 
and the Texprint 132, the enhancement operates via the TI 
terminal on standard 8 Vi” paper width. The choice of 80 or 
132-column operation is code-selectable. 

In addition to providing 132 columns of print positions, 
the Texprint 132 presents output in much more readable 
form, the company said. Eighty column printing on the TI 
743/745 is in a 35-dot matrix and 5x7 format. At 10 
characters-per-inch, each character is 0.105" high x 0.08". 
wide. This contrasts with the Texprint 132 version which, in 
the same 35-dot matrix and 5x7 format, presents letters at 
the same height, but only 0.048" wide. Therefore, 15.6 
characters-per-inch are printed, producing clarity and easy 

continued on page 73 
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Disk Memories: What You Should Know 

Before You Buy Them 

BY DAVE BURSKY 



S electing a disk drive to increase the storage capacity 
of your computer system can be a confusing expe- 
rience. Esoteric terminology, specifications that appear 
to differ only in milliseconds, arguments over the floppy 
disk vs. the hard disk and a host of other considerations 
make it difficult to be sure you’re judging the options 
properly. 

Relax. There are six essentials to consider: storage 
capacity, storage speed, backup methods, transport- 
ability, system availability and price. Much of the confu- 
sion will be stripped away when you analyze disk drives 
by checking these basics. 

Begin by asking yourself: How much storage will my 
system need in the next 12 to 24 months? How fast 
should that storage be? Must the storage media be 
transportable (do I want to remove it to insert it into 
another drive)? Do I need a backup storage system to 
guarantee data retention in case of media failure? What 
method will I use to load new programs into the system? 
How much do I want to spend? 

Capacity is a key factor 

Storage capacity is probably the single most important 
consideration. It is the amount of information a disk will 
contain without replacement in the drive. Floppy disks 
offer storage that ranges from 80 kilobytes (80,000 
characters) to 3 megabytes (3 million characters). Hard 
disk storage can range from 1.8 megabytes to over 600 
megabytes. 

For most personal and small business computer sys- 
tems, mini-floppies (5 14 -inch diskettes), full-sized flop- 
pies (8-inch disks) and 8-inch hard disks using Win- 
chester drive technology are the most commonly used 
disk storage systems. Let’s consider the floppies first. 

Floppies are Mylar disks coated with a magnetic 
oxide. Information is stored on the diskettes in the form 
of 0s and Is, which are represented by oxide particles 
magnetized in one of two opposite directions. Disk 
drives introduced in the early 1970s used only one side of 
a floppy disk for data storage, but these soon gave way 
to units that could read and write information on both 
sides of the disk, thereby doubling storage. 

A floppy disk, regardless of its size, is encased in a 
nonremovable plastic jacket that protects the disk from 
dust, fingerprints and other contaminants that could 
damage the Mylar surface. The jacket, however, does 
not cover the entire disk . There are a number of openings 



Dave Bursky is a senior editor for 
Electronic Design Magazine. 




Data Systems Design offers a system that houses both an 8-inch 
Winchester drive and an 8-inch floppy. The controller board 
sits behind the drive units. 



in the casing, and these are vulnerable to contamination 
that could damage the disk surface and result in loss of 
data. 

One opening allows the read/write head of the drive 
to come into contact with the oxide; a hole in the diskette 
center lets the drive spindle rotate the disk; an index hole 
provides timing information; a notch on one of the 
jacket’s sides serves as a mechanical “write-protect,” to 
prevent accidental erasure of the information on the 
disk, (see Fig. 1). 

Information stored on any disk is organized much like 
the grooves of a record, with the data contained on 
anywhere from 35 to 77 concentric tracks. These tracks 
are further subdivided into sectors. A sector is a wedge- 
shaped portion of a track, with the point of the wedge 
aimed at the center of the disk. A floppy disk or diskette 
can be classified as either hard-sectored or soft-sectored, 
depending on how the drive system keeps track of where 
the sectors are. (see Fig. 2). 

A hard-sectored disk has a hole in front of each sec- 
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tor to provide timing information to the drive, and there 
is also an index hole to provide position indication. Thus 
each sector is a fixed size, defined by the timing holes. A 
soft-sectored disk has a single index hole, and all sector 
locations are defined by the system’s controller and soft- 
ware. This offers greater flexibility in storing data, but 
the flexibility comes at a price. 

The soft-sectored disks do not hold as much data as 
the hard-sectored. This is because information concern- 
ing the size of a soft sector must be stored within the sec- 
tor itself, eating into the disk’s total storage capacity. 
However, most users prefer software flexibility to fixed 
formatting. 

In addition to using both sides of floppy diskettes to 
increase storage, manufacturers also employ single- or 
dual-density recording techniques. Dual-density units 
use an improved code to fit twice as much data in the 
same disk area. Manufacturers also recently unveiled a 
quad-density recording technique that gives storage 
capacities four times greater than those of single-density 
drives. 

Eight varieties of disk drives are available for the 
mini-floppy user, and another eight for the full-sized 
floppy user (quad-density units not included). As Table 1 
shows, the capacities of the drives range from approx- 
imately 128 kilobytes for a single-sided mini-floppy to 
almost 2 megabytes for a dual-sided, dual-density full- 
sized floppy. 

If we converted storage capacities to typed pages, we 
would get 25 to 35 single-spaced, typewritten pages for 
the low-end mini-floppy and about 400 pages for a dual- 
sided, dual-density 8-inch floppy. 

The case for hard disks 

Like the floppies, hard disks are covered with 
magnetic storage material. The similiarities end there. 

A hard disk is a permanent part of a drive system. It 
cannot be replaced in the drive at will the way a floppy 
can. Instead, disks can be stacked like phonograph rec- 
ords on a spindle. A hard disk is a finely-honed piece of 
metal manufactured to exacting tolerances for smooth- 
ness and symmetry. It has no holes for timing; all infor- 
mation is extracted from data stored. 

Several types of magnetic materials are used on hard 
disks. The most common coating is a magnetic oxide, 
similar to that used on floppies, but plated and thin-film 
materials, which promise to provide many times the 
recording density of oxides, are emerging from research 
laboratories. 

The improved performances of the new substances 
are due to two factors: first, both materials yield 
smoother disks, and, second, data bits can be packed 
closer together. The latter is true because the flatter sur- 
faces permit read/write heads to go closer to the disks, 
and the magnetic fields used for reading and writing data 
can be manipulated more exactly. 

Unlike floppies, hard disks are housed in a totally 
protected environment to guard against contamination 
from moisture, dirt, dust, smoke particles, hair and a 
thousand other things. The protection usually consists of 
a plastic housing that contains a filter through which air 
is forced from the housing by the spinning motion of 
the disk, thus barring entry to potentially harmful 
contaminants. 

Hard disks are much more sensitive to contaminants 



than their floppy kin because of the minute tolerances in- 
volved. The gap between a read /write head and a hard 
disk’s, surface is typically 1 to 2 microns (0.00004 to 
0.00008-inch), or about one-fiftieth the diameter of a 
hair. Under these conditions, dust particles look like 
boulders and a single hair is a wall. 

When compared with floppy disk drives, hard disk 
systems offer a major improvement in operation and 
data reliability in environments that harbor airborne 
contaminants. 

Although the first 14-inch hard disk drives, with 
storage capacities ranging from 20 megabytes to over 
600 megabytes, were designed for large computer sys- 




Exploded view of the Irwin International 510 5 l A -inch Micro- 
Winchester disk drive details the system ’s component layout . 
Detailed in the photograph are: l y device control and interface; 
2> head positioner motor; 3 , spindle head motor; 4, disk 
read /write heads; 5, air filter; and 6, cartridge tape drive. One 
of the most outstanding features of the system is the integrated 
tape backup for the disk which can back up the hard disk ’s 10.2 
megabyte storage capacity in less than four minutes. The small 
tape cartridge is removable for transportability and archive 
storage. 




Shugart Associates produces an entire line of disk drives: (from 
left) the S A 4000 14-inch hard disk; SA 1000 8-inch hard disk; 
SA851 8-inch floppy; and the SA400 mini-floppy. 
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terns, manufacturers have scaled down the drive units to 
provide from 5 to 60 megabytes of on-line storage for 
small business and personal computer users. 

The name Winchester, associated with the more 
popular hard disk systems, derives from the code word 
used by IBM for the first versions of its Model 3340 
14-inch disk drives. Major development when other 
manufacturers picked up the technology, focused ini- 
tially on the 8-inch Winchester that is now available 
from over a half dozen sources. Data capacities of the 
8-inch drives range from approximately 4 to 60 
megabytes, depending on the number of disks used in the 
drive. By 1982, data storage should be above 120 
megabytes. Today’s typical single-disk, 8-inch Win- 
chester holds 6 to 12 megabytes of data. 

The recently unveiled mini-Winchesters with 
5!4-inch disks, offer an alternative to computer system 
designers who want to include a few megabytes of nonre- 
movable storage as part of a small computer system. Ex- 
pected to sell for approximately three times the price of a 



floppy disk, yet offering six to ten times the data transfer 
rate, and double to quadruple the storage of the mini- 
floppies, these mini-Winchesters appear to offer ex- 
cellent system performance with little cost penalty. 

Understanding specifications 

If all you had to worry about was storage capacity 
when selecting a drive unit, you really wouldn’t have 
much of a problem. There aje, however, other specifica- 
tions relating to storage speed that you should take into 
consideration. One is access time — the time it takes a 
drive to access data randomly. 

Most companies specify an average access time for 
their systems. The specification is often derived by deter- 
mining one-half of a unit’s worst access time value. Ac- 
cess times typically run 400 to 600 milliseconds (ms) for 
5!4-inch mini-floppies, 150 to 300 ms for 8-inch floppies 
and below 60 ms for most of the hard disk drives. 

The average access time is really the sum of two other 



Disk Glossary 



Base Material The polyester substrate to which 
magnetic media is bonded. 

Certification — The process (during manufacturing) of 
detecting and removing defects that may cause data 
errors on a diskette. 

Diskette — A flexible, circular recording medium, with 
a substrate made of polyester and coated with metallic 
oxide particles, that is designed to receive and store 
digitally coded information for later retrieval. 

Diskette Assembly — The combination of a diskette, 
jacket and liner. Also called a diskette cartridge as- 
sembly. 

Double Density — A digital recording method whereby 
data bits are used for system clocking instead of alter- 
nating a clock bit with a data bit as is done in single 
density recording. The absence of clock bits allows 
data bits to lake their place, thus doubling the bit 
density of the diskette. 

Envelope The outer, protective covering that fits 
around a diskette assembly to prevent damage and 
contamination during use, storage or mailing. 

Floppy — A term used to describe a diskette’s flexibility 
when free of its protective jacket. 

Format The structuring of the magnetic recording 
area of a diskette, either physically or electrically, into 
uniformly organized segments where data may be 
recorded, stored and retrieved. 

Hard Sector Format — A configuration in which the 
recording surface of a diskette is physically divided 
into sectors by an evenly spaced series of punched 
holes on either the inner or outer diameter of the 
diskette. 

Head Aperture — A slotted area of a diskette jacket 
that allows the recording head of the disk drive phys- 
ical access to the diskette media. All recording and 
data retrieval occurs in this location. 

Hub Access Hole — The hole in the center of a diskette 
into which the drive hub of the transport fits. 

IBM Compatible — A configuration wherein track and 
sector addresses are initialized on a diskette by the 
manufacturer and which allows interchangeability be- 



tween IBM systems and systems compatible with 
them. Also referred to as “industry compatible.” 

Index Hole — - A physical hole in a diskette which, when 
detected, notifies the drive that the beginning of a 
track is under the read/write head. 

Initialization An electrically-coded pattern recorded 
on a diskette to identify the beginning, end and ad- 
dress of each “soft” sector. 

Jacket “ A protective vinyl covering, lined with a soft, 
non-woven synthetic material that encloses the disk- 
ette. The diskette can rotate freely within the jacket 
and the jacket’s design permits storage and handling 
without contacting the diskette inside. 

Liner A soft, non-w'oven synthetic material selected 
for its wiping and special anti-friction characteristics. 
The liner is precision-bonded to the interior of the 
jacket and provides minimum resistance to the rota- 
tion of a diskette. 

Magnetic Media — A fine coating of ferric oxide that 
is bonded to a diskette’s base material and which is 
capable of receiving and storing digital information. 

Non-IBM Compatible — A diskette configuration for 
use on equipment that is not compatible with IBM 
systems. Sector locations are not established by ini- 
tialized addresses at the time of manufacturing but by 
the users. 

Sector Holes The punched holes around the inner or 
outer diameter of a “hard” sectored diskette that iden- 
tify the beginning, end and address of each sector. 

Single Density A digital recording method whereby 
each data bit is preceded by a clocking bit that is used 
to synchronize the internal clock of the system. 

Soft Sector Format — A configuration in which the 
recording surface of a diskette is electrically divided 
into sectors by an initialized coded address pattern 
unique to each sector. 

Write Protect Notch An optional notch in a disk- 
ette’s jacket which, w'hen covered (or uncovered de- 
pending on the system being used), prevents inadver- 
tent recording on the diskette. 
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specifications: average latency time and track-to-track 
seek time . 

Latency time relates to the rotation time of a disk. To 
illustrate: Assume that a disk has just rotated past a 
point where desired data are located. Latency time is the 
time the disk needs to spin the desired data to a position 
under the read/write head (almost a full rotation). The 
5 14 -inch floppies generally take about 100 ms. In 8-inch 
floppies the time drops to about 83 ms, and with hard 
disks (both 514- and 8-inch units), the time drops even 
further, to 20 ms. 

Track-to-track seek time is the time it takes for a 
read /write head to shift from one track to another. The 
specification is usually the average of the worst situation 
as the head goes from track 0 to the last track. The aver- 
age is derived by dividing the worst time in half. Typical 
numbers for average seek times range from 3 to 25 ms 
for 5 l A -inch floppies, 3 to 100 ms for 8-inch floppies and 
20 to 70 ms for most hard disk drives. 

Who cares about latency times? Actually, you 
should. When your computer system accesses a disk 
drive, the time it takes to reach the first character byte 
puts a limit on system performance. 

Another limitation on system performance is the 
time it takes for a disk drive to transfer its data to the 
computer. The faster that data can be transferred, the 
sooner your computer can start execution; thus transfer 
rate is also an important specification. For most 
5 14 -inch units, transfer rates are either 15.6 or 31.2 
kilobytes-per-second, depending on whether single- or 
double-density recording techniques are used. In 8-inch 
models, transfer rates are typically 31.2 or 62.5 
kilobytes-per-second, but there are exceptions. Bur- 
roughs has several drives that transfer at 125 kilobytes- 
per-second, as does IBM, and Micropolis offers some 




Industrial Micro Systems International's Model 16 Hard Disk 
Subsystem is a ' fixed-removable ” high-speed , bulk storage 
device providing from 32 to 96 megabytes of on-line storage. 




International Memories Inc., has introduced a 5!/4-inch, 7 
megabyte Winchester disk drive that complements the firm ’s 
8-inch disk line. 



5 14 -inch mini-floppies that transfer at 38 kilobytes-per- 
second. 

In the hard disk field, transfer rates for 8- or 14-inch 
Winchesters are, for the most part, well over 400 kilo- 
bytes-per-second, with many units working at about 600 
kilobytes. Even mini- Winchesters with 5 14 -inch disks 
offer transfer rates between 600 and 800 kilobytes-per- 
second. If your computer applications involve the 
transfer of large blocks of data, hard disk drives can cut 
data transfer and access delays by almost a factor of 
four, turning that time into overall system performance 
improvement. A point not related to storage speed and 
that should also be considered before you buy a disk 
drive is the type of power supply the drive requires. This 
is particularly true if you intend to work with a bare 
drive instead of buying a unit that can be daisy-chained 
into an existing drive system. Some disks require only dc 
power and can obtain that power from the computer’s 
power supply; other units need ac power for their motors 
and dc power for the rest of the control circuitry. Unless 
you plan to do a lot of do-it-yourself construction, the 
most time-efficient route will be to purchase complete 
subsystems, such as those offered by either computer 
system manufacturers or by support companies. 

Data duplication 

No matter what kind of disk drive you ultimately 
purchase, you will be faced with a situation common to 
all: What do you do if a disk goes bad or if the head 
damages a diskette’s magnetic coating to the point that 
data on the disk cannot be recovered? When a disk 
crashes and you have failed to provide for a backup, all 
missing data will have to be re-entered (if you still have 
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Figure 1 — A floppy disk is encased in a nonremovable jacket 
that protects the Mylar surface from contaminants. The series 
of notches , holes and openings in the jacket allow a microcom- 
puter to store and/or recall coded information. 




Figure 2— Information stored on any diskette is organized 
much like the grooves of a record , with the data contained on 
anywhere from 35 to 77 concentric tracks. Tracks are further 
divided into wedge-shaped portions called sectors. 



the information you need). How often should you back 
up your files? Experts are still debating. Many com- 
panies back up data once a day, others once a week, and 
some every hour. Backup frequency depends on how 
critical your information is and how often it changes. 

To avoid the manual hours necessary to replace a 
complete disk of data, many disk units have a backup 
system. A hard disk may have a floppy disk or a car- 
tridge or reel tape drive as backup, while a floppy will 
probably use a cassette tape or another floppy. 

To solve the problem of matching backup com- 
ponents to a disk system, many drive vendors offer com- 
bination subsystems that have both a disk and a backup 
system drive in the same cabinet. A combination 
package makes duplicating data easy, because all you 
have to do is insert the blank tape or floppy and have the 
system perform a “dump” of the data onto it. 

Floppy-disk systems offer an advantage in making 
backups, even in single-drive systems. All you have to do 
is transfer your data into the computer system’s memory 



a few blocks at a time, remove the data diskette, put 
another diskette into the drive, and dump the data from 
the computer to the new diskette. You repeat this process 
until all data are copied. 

In multiple-drive systems, all you have to do is a disk- 
to-disk copy from one drive to another. With most of the 
Winchester systems, however, this kind of transference 
process isn’t possible, because disks aren’t removable. 
You must use some other technique, such as backing up 
with floppy or tape. 

The problem of backup for Winchesters may soon 
change, however, in light of recent developments by 
Memorex and the Control Data Corporation. Both com- 
panies have developed Winchester drives that use 
removable disk packs. The Memorex system consists of 
a patented cartridge case that contains both a disk and 
special interlocks that keep the case sealed until it is in- 
serted into a drive. Control Data’s unit has both fixed 
and removable disks. 

Tape backup systems tend to break into two market 




Percom Data Company Inc. offers 40-track LFD-400 drives microcomputers using 6800 or 6809 microprocessors. The 

and 77-track LFD-800 drives for one-, two- or three-drive LFD-400 units store 102.4K of data and the 800s store I97K. 
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segments: one for backing up 10 to 20 megabytes and the 
other for the 20-to-200 megabyte range. In the lower seg- 
ment, the 3M 1 /4-inch tape catridge and drive offer 
enough storage capacity at a moderate price. For larger 
storage needs, a more expensive 1 /2-inch tape drive pro- 
vides sufficient room. 

As disk drives continue to increase in capacity, there 
will be a need for ever-increasing backup capability. A 
rule of thumb used by many industry experts is that disk- 
to-tape dumping take no more than 15 minutes. With to- 
day’s tape drives recording at 1600 bits-per-inch and the 
tape moving at up to 100 inches-per-second, 40 mega- 
bytes can be stored in just four minutes; thus 150 
megabytes can be dumped in about 15 minutes. As 
storage requirements grow, new coding techniques will 
permit even higher density recording without a resultant 
decrease in data reliability. 

Transporting media 

Many users face the problem of transporting data 
from one location to another. To date, the floppy disk 
has become the medium of exchange in a majority of 
systems, but the tape cassette still remains a popular 
storage medium for the exchange or sale of programs for 
personal computing applications. 

When you examine a drive system’s transportability , 
make sure that the disks in a multi-drive system are 
compatible — hard-sectored or soft-sectored — and that 
the encoding technique for them is the same. With some 
of the newer quad-density floppy disk drives, there is lit- 
tle transportability because there are few such drives in 
use at present. Only a drive that handles quad-density 
encoding can read from or write to a disk recorded with 
quad-density data. For most other floppy disk recording 
techniques, many of the drives available can handle 
single or double-density encoding and decoding, and the 
transfer of disks between systems is less of a problem. 

Surveying the field 

Depending on the type of equipment that you plan to 
buy — bare drive, drive with power supply or complete 
package with controller (an electronic interface between 
the disk drive and the computer) — there are different 
groups of companies you’ll have to deal with to get your 
system up and running. 

For some of the popular microcomputer systems, 
such as the Radio Shack TRS-80, the Apple II from 
Apple Computer, the Heath H89 and the many S-100 
and SS-50 computers, you can easily purchase drives 
with or without the necessary controllers, power supplies 
and interface cards. 

Many of the S-100 interfaces available handle 
floppy disk subsystems, some designed for a 514- or 
8-inch drive and some that can handle either size or a 
mixture of both. In the last year or so, several com- 
panies, such as Morrow Design and XComp, have in- 
troduced controllers for both 8- and 14-inch hard disk 
drives. Similarly a wide selection of drives is available 
for microcomputer systems like the TRS-80 and Apple. 
Cameo Electronics, for example, offers a hard cartridge 
disk system, the DC-500, that adds megabytes of 
memory to the TRS-80, Apple, H89 or any S-100 
system. Jade Computer Products and Matchless Systems 
offer 8-inch dual disk systems for the Apple and other 




Konan’s hardtape subsystem provides backup for 
Winchester-type hard disk systems, and it yields complete hard 
disk backup with verification in 20 to 25 minutes. 




The Model 1850 from Lobo Drives International combines 
both a fixed disk and a floppy disk into one unit to give Apple 
and TRS-80 computers large storage capabilities. 




The Apple III computer features a 5 ‘A -inch floppy disk drive 
built into the unit ’s cabinet. Three more disk drives can be add- 
ed externally for increased storage. 




The TRS-80 microcomputer can use up to four MS-80 mini- 
disk drives from Matchless Systems. The 40-track units have a 
track-to-track access time of five milliseconds. 
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Table 1 








5 Va ' -inch Floppies 




Format 


Sector Type 


Unformatted 
Storage Capacity 


Transfer 

Rate 

Kilobytes 
Per Sec. 


Single-density/ 

single-sided 


Soft 


128 kbytes 


15.6 


Single-density/ 

dual-sided 


Soft 


256 kbytes 


15.6 


Double-density/ 

single-sided 


Soft 


256 kbytes 


31.2 


Double-density/ 

dual-sided 


Soft 


512 kbytes 


31.2 


Single-density/ 

single-sided 


Hard 


235 kbytes 


15.6 


Single-density/ 

dual-sided 


Hard 


470 kbytes 


15.6 


Double density/ 
single-sided 


Hard 


470 kbytes 


31.2 


Double-density/ 

dual-sided 


Hard 


950 kbytes 


31.2 


8-inch Floppies 




Single-density/ 

single-sided 


Soft 


400 kbytes 


31.2 


Single-density/ 

dual-sided 


Soft 


800 kbytes 


31.2 


Double-density/ 

single-sided 


Soft 


800 kbytes 


62.4 


Double-density/ 

dual-sided 


Soft 


1.6 Mbytes 


62.4 


Single-density/ 

single-sided 


Hard 


256 kbytes 


31.2 


Single-density/ 

dual-sided 


Hard 


510 kbytes 


31.2 


Double-density/ 

single-sided 


Hard 


510 kbytes 


62.4 


Double-density/ 

dual-sided 


Hard 


1 Mbyte 


62.4 



Eight varieties of disk drives are available for the mini-floppy 
user , and another eight for the full-sized floppy user (quad den- 
sity not included). As you can see, the capacities of the drives 
ranges from approximately 128 kilobytes for a single-sided 
mini-floppy to almost two megabytes for a dual-sided , double- 
density, full-sized floppy. If you convert storage capacities to 
typed pages, you would get 25 to 35 single-spaced, typewritten 
pages for the low-end mini-floppy and about 400 pages for a 
dual-sided, double-density, 8-inch floppy. 



computers. Lobo Drives and Corvus provide 8-inch hard 
disks for the Apple, while Lobo also has interfaces for 
the TRS-80 and S-100 bus systems. Percom Data sells 
multiple floppy drive systems for the SS-50 and Exor- 
ciser (Motorola’s MC6800 development system) buses. 

Some problems arise when trying to purchase plug- 
compatible units. Drives for the Apple Computer, for 
example, are available from only a limited number of 
sources, because Apple’s engineers developed their own 
special drive control electronics to go into the unit. The 
company purchases the drive assembly without the stan- 
dard circuitry of the drive’s manufacturer, making it dif- 
ficult to duplicate the exact system. 

Using a different approach, other companies such as 
Lobo, Vista, MicroSci, A. M. Electronics, and the J. R. 
Inventory Co. have developed their own controllers and 
interfaces for the Apple and now offer compatible disk 
subsystems. Interface Inc., Computhink, MicroMart, 
Inc., Apparat, Inc., and others provide systems that in- 
terface to the TRS-80. 

Most common of all are systems that interface to the 




Radio Shack ’s Model II TRS-80 has a built-in 8-inch disk drive 
capable of storing 416, 000 characters. Three additional 8-inch 
drives can be added to the system externally. 




Zenith Data Systems' built-in 5 l A -inch floppy allows 100K 
bytes of on-line data storage, and an external, dual-sided, 
double-density, dual drive unit holds 2 megabytes. 
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S— 100 bus. Interface boards are available from over a 
dozen companies, including NorthStar, Morrow, 
Cromemco, Intersystems, Tarbell, California Computer 
Systems, Wameco, SD Systems, and Western Digital. 

Northstar, Morrow, Micromation, Micropolis, In- 
dustrial Microsystems, Electro Labs, Lobo, Corvus and 
a number of other firms sell complete disk drive systems 
in addition to the ones that computer systems manufac- 
turers offer as options. 

If you already have a disk system with the interface 
and power supplies to support additional drives, you 
have the relatively simple (and much less expensive) job 
of purchasing a bare drive and mounting it in your 
system cabinet. Unless the unit’s manufacturer has 
modified the electronics or mechanical design of your 
initial system, you’ll probably be able to select an addi- 
tional drive from among those offered by over a dozen 
manufacturers. 

In some instances, floppy disk drive manufacturers, 
have adopted a relatively “standard” interface, and you 
will find many drives basically plug-compatible with one 
another. Many drives are patterned after those intro- 
duced by Shugart Associates, a leader in floppy-disk 
drive technology. As for hard-disk drives, many com- 



panies sell them with an SMD (Storage Module Drive) 
interface, a carryover from the larger, 14-inch drives. 

An alternative to a card that mates to the specific bus 
of a computer system is an interface that connects a disk 
drive to the computer through a port. Some companies 
offer a serial, floppy interface that permits a drive to 
operate through an RS-232 port; others have developed 
parallel interfaces that permit a drive to connect through 
a parallel port. 

What do they cost? 

Single-unit retail prices for disk drives start at about 
$350 for the drive mechanism with the basic contol elec- 
tronics. The full-sized 8-inch floppy drives start at about 
$550 for a similar hardware setup, while 8-inch Win- 
chester units are in the $2500 to $3500 range and 
5 14 -inch Winchesters in the $1500 to $2000 range. 

Most expensive of all, the 14-inch Winchester drives 
start at about $5000 and rise to well over $75,000 for the 
multihundred megabyte units. And, of course, if you 
don’t already have a controller card for the drive, that 
can add another $200 to $5000, depending on the drive 
selected. □ 



Disk Vendors Guide 



Adaptive Data & Energy Systems, 2627 Pomona Blvd., Pomona, CA 
91768, (714) 594-5858 Circle 150 

American Computer and Telecommunications Corp., 11301 Sunset Hills 
Road, Suite A-4, Reston, VA 22090, (703)471-6288 Circle 151 

A. M. Electronics, 3366 Washtenaw Ave., Ann Arbor, MI 48104, (313) 
973-2312 Circle 152 

Apparat Inc., 4401 S. Tamarak Pkwy., Denver, CO 80237, (303) 
741-1778 Circle 153 

Apple Computer Inc., 10260 Bandley Dr., Cupertino, CA 95014, (408) 
996-1010 Circle 154 

Burroughs Corp., Burroughs Place, Detroit, MI 48232, (313) 972-8031 

Circle 155 

California Computer Systems, 250 Caribbean Dr., Sunnyvale, CA 94086, 
(408)734-5811 Circle 156 

Cameo Data Systems Inc., 1626 Clementine St., Anaheim, CA 92802, 
(714)535-1682 Circle 157 

Commodore Business Machines, 950 Rittenhouse Rd., Norristown, PA 

19403, (215) 666-7950 Circle 158 

Computhink, 965 West Maude Ave., Sunnyvale, CA 94086, (408) 
245-4033 Circle 159 

Control Data Corp., Peripheral Products Div., 4000 N.W. 39th St., 
Oklahoma City, OK 731 12, (405)946-5421 Circle 160 

Corvus Systems, 2029 O’Toole Ave., San Jose, CA 95131, (408) 946-7700 

Circle 161 

Cromemco Inc., 280 Bernardo Ave., Mountain View, CA 94043, (415) 
964-7400 Circle 162 

Data Systems Design, 3130 Coronado Dr., Santa Clara, Ca 95051, 
(408)249-9353 Circle 163 

Delta Products, 15392 Assembly Lane, Huntington Beach, CA 92649, 
(714)898-1492 Circle 164 

Electrolabs, PO Box 6721 , Stanford, CA 94305, (415) 321 -5601 Circle 165 
Heath Company, Dept 350-280, Benton Harbor, Ml 49022, (616) 
982-3200 Circle 166 

International Business Machines, Old Orchard Rd., Armonk, NY 10504, 
(914)765-1900 Circle 167 

IMS international, 2800 Lockheed Way, Carson City, NV 89701, (702) 
883-7611 Circle 168 

Interface Inc., 20932 Cantara St., Canoga Park, CA 91304, (213) 
341-7914 Circle 169 

International Memories Inc., 10381 Bandley Dr., Cupertino, CA 95014, 
(408) 446-9779 Circle 170 

Iiwin International, 2000 Green Rd., Ann Arbor, MI 48105, (313) 
663-3600 Circle 171 

Jade Computer Products, 4901 W. Rosecrans, Hawthorne, CA 90250, 
(213)679-3313 Circle 172 

J. R. Inventory Company, PO Box 185, Santa Ynez, CA 93640, (805) 
688-8781 Circle 173 



Konan, 1448 N. 27th Avenue, Phoenix, AZ 85009 (602) 269-2649 

Circle 174 

Lobo Drives International, 935 Camino Del Sur, Goeleta, CA 93017, 
(805)685-4546 Circle 175 

Matchless Systems, 18444 S. Broadway, Gardena, CA 92048, (213) 
327-1010 Circle 176 

Memorex Corp., San Tomas & Central Expressway, Santa Clara, CA 
95052, (408) 987- 1000 Circle 177 

Micromation, 1620 Montgomery St., San Francisco, CA 94111, (415) 
398-0289 Circle 178 

Micropolis, 7959 Deering Ave., Canoga Park, Northridge, CA 91304, 
(213)703-1121 Circle 179 

Micro-Sci, 1405 E. Chapman, Suite E, Orange, CA 92666, (714)997-9260 

Circle 180 

Morrow Designs, 5221 Central Ave., Richmond, CA 94804, (415) 
527-7545 Circle 181 

Motorola, Inc., P.O. Box 20912, Phoenix AR 85036, (602) 244-6900 

Circle 182 

NNC Electronics, 15631 Computer Lane, Huntington Beach, CA 92609, 
(714)895-8000 Circle 183 

NorthStar Compeers Inc., 1440 Fourth St., Berkeley, CA 94710, (415) 
527-6950 Circle 184 

Percom Data Company, 211 N. Kirby, Garland, TX 75042, (800) 
527-1592 Circle 185 

QT Computer Systems, Inc., 15620 S. Inglewood Ave., Lawndale, CA 
90260, (213) 970-0952 Circle 186 

Quantum Corp., 448 Whitehead Rd., P.O. Box 5141, Trenton, NJ 08619, 
(609) 890-9494 Circle 187 

Radio Shack, 1400 One Tandy Center, Fort Worth, TX 76102, (817) 
390-3272 Circle 188 

S. D. Systems, 3401 W. Kingsley Rd. , Garland, TX 75041 , (214) 271-4667 

Circle 189 

Seagate Technology, (formerly Shugart Technology), 340 El Pueblo Rd., 
Scotts Valley, C A 95066, (408) 438-6550 Circle 190 

Shugart Associates, 435 Oakmead Pkwy., Sunnyvale, CA 94086, (408) 
733-0100 Circle 191 

Tarbell Electronics, 950 Dovlen Place, Suite B, Carson, CA 90746, (213) 
538-4251 Circle 192 

Verbatim Corp., 323 Soquel Way, Sunnyvale, CA 94086, (408) 737-7771 

Circle 193 

Vista Computer Co., 1401 Borchard St., Santa Ana, CA 92705, (714) 
953-0523 Circle 194 

Wameco, P.O. 877, 455 Plaza Alhambra, El Granada, CA 94018, (415) 
728-9114 Circle 195 

Western Digital, 3128 Red Hill Ave., P.O. Box 2180, Newport Beach, CA 

92663, (714) 557-3550 Circle 196 

XComp, 9915-A Businesspark Ave., San Diego, CA 92131, (714)271-8730 

Circle 197 
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The tricks our IBMS software 
can make your Apple* do! 

The small businessman has never had it so good, or 
so easy. Because now there's our Interactive 
Business Management System (IBMS) . . . which 
lets your micro-computer perform like a larger 
unit, so you can mind, monitor and manage every 
aspect of your business accounting. 

A Full System 

While it's extremely easy to use, IBMS is a full 
system to handle the full job. The ten program 
modules can generate everything from the 
original invoice to the final profit/loss statements, 
plus many peripheral operations. The special 
Menu includes: System Start-up. Accounts Re- 
ceivable. Accounts Payable. Perpetual Inventory. 
Payroll. Fixed Assets. General Ledger. Plus Mailing 
Labels, and an Appointments Calendar. 

Save Maximum Time 

Since IBMS is a totally interactive system, multiple- 
entering of data is eliminated. Make an entry in 
one area and it automatically updates all con- 
cerned areas! No duplication of effort, no wasted 
time, no problems. 

Proven. And then some. 

It took 3 years to develop IBMS, including shake- 
down and on-site testing. As a result, it's reliable 
and versatile and its documentation is thorough 
and easily understandable. No wonder we. con- 
sider it 5 years ahead of anything else available to 
the Apple II user. 

Introductory Offer 

The complete IBMS software package, on mini- 
floppy disks, documentation, and the backing of 
Programma International, Inc. is offered for a 
limited time at the Introductory Price of $1495.00. 
You'll be amazed how it can satisfy you ... by 
saving you time, effort, money and employee 
growth. 



f / : j The Key to Business Management . 

l V 

PROGRAMMA 

PROGRAMMA INTERNATIONAL, INC. 

3400 Wilshire Blvd., Los Angeles, Ca 90010 
(213) 384-0579 

* Apple is a trademark of Apple Computer, Inc. 
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Simulation: 

How Can It Help 



BY CHARLES J. WILSON 



The previous article in this series 
examined the fundamentals of prob- 
ability theory and gave computer 
subroutines for seven probability 
distributions. In the current article , 
the author puts theory to work to 
solve an actual problem in the world 
of business. The steps taken follow 
the simulation study outline sug- 
gested in the first article in this 
series. 



R obert Evans, M.D., a specialist 
in family practice, had been 
operating his one-doctor clinic on a 
nonappointment basis for many 
years. However, as his practice 
grew, so did increases in patient 
waiting time and, oddly, his own idle 
time also rose. This caused him con- 
cern, and he asked me to study his 
practice and recommend whether he 
should continue seeing patients 
without appointments or should 
convert to an appointment basis. 
Any recommendation for changing 
to appointments had to include the 
optimum appointment interval. 

This is an excellent example of a 
queueing, or waiting-line, problem. 
Because the problem fit the classic 
mold, I used queueing theory as the 
basis of the simulation design, and it 
led to a significant improvement in 
the efficiency of the doctor’s clinic. 

While this simulation was devel- 
oped to solve a particular problem, it 
is easily adaptable to fit any queue- 
ing, or line-forming, situation. So if 
you are faced with a decision as to 




whether a bank should install a 
drive-in window, or how many 
check-out counters a supermarket 
should have, or any circumstance 
where customers line up for service, 
this simulation is for you. 

In our first meeting, I asked Dr. 
Evans to spell out the problem and 
to define what degree of improve- 
ment he would find acceptable. He 
could not give me any quantitative 
data, but he expressed perplexity 
that even though he was seeing more 
patients each day than at any time in 
the past, he was frequently idle for 
long periods. In addition, the pa- 
tients were having to wait longer and 
longer before receiving treatment. 
Idle time and waiting time had to be 
reduced substantially below the 
times of the existing system, al- 
though Dr. Evans did not know ex- 



actly what those times were. It was 
up to me to measure them. 

The data requirements 

It was necessary to gather three 
sets of data before a satisfactory 
model of Dr. Evans’s clinic could be 
developed. First, the distribution of 
patient arrival rates (or time inter- 
vals between arrivals) had to be 
found. This information was needed 
if I was to examine the clinic system 
as it existed. The time intervals be- 
tween arrivals were measured for 
300 patients over a three-week 
period, and the frequency distribu- 
tion of these intervals was plotted 
(Figure 1). The distribution had a 
significant peak when the time be- 
tween arrivals was 10 minutes. The 
cumulative distribution for time be- 
tween arrivals was then plotted 
(Figure 2). A quick computation 
gave a mean time between arrivals of 
23.35 minutes. 

The second set of necessary data 
was the distribution of service 
times — that is, the time Dr. Evans 
spent treating a patient. This dis- 
tribution was essential for modeling 
the existing system and for sug- 
gesting modified systems, since it 
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The frequency distribution for time intervals between patient arrivals is first plotted 
(Figure 1), and from this , a cumulative distribution is then graphed (Figure 2). 



was expected that the distribution of 
treatment times would not change 
with any change in how the patients 
arrived. The distribution of service 
times, based on the 300-patient 
sample, were plotted (Figure 3), and 
so was the cumulative distribution 
(Figure 4). The average service time 
wa,s 20.3 minutes. 

It was good that this time was 
shorter than the average time be- 
tween arrivals. If it were the other 
way around, the queue would grow 
larger and larger, and the waiting 
room would have to be expanded. 

The final information required for 
the model concerned the priority of 
the patients. Dr. Evans normally 
saw patients in the order in which 
they arrived— or, in queueing theory 
jargon, the queue discipline was 
first-in/first-out (FIFO). However, 



in emergency cases, a patient was 
placed at the head of the queue and 
Dr. Evans saw this patient immedi- 
ately after completing treatment of 
the patient he was then dealing with. 

Based on the sample, three per- 
cent of the patients were high- 
priority patients. Two-thirds of these 
(2 percent of all patients) were desig- 
nated as “Priority 2,” indicating 
that the emergency required 30 min- 
utes of Dr. Evans’ time. The remain- 
ing third were designated “Priority 
3” and took 60 minutes of treatment 
time. Regular patients were classi- 
fied as “Priority 1.” 

Developing the model 

I decided at the outset to make the 
model as general as possible so it 
could be used with a minimum of 



reprogramming for other queueing 
problems. A flow diagram of the 
simulation is given in Figure 5. My 
discussion of the model follows the 
flow of the listing on page 87. 

Initially, most variables are de- 
fined as integers to minimize mem- 
ory requirements, the random num- 
ber generator is reseeded and several 
arrays are dimensioned. The larger 
dimension for AD determines the 
maximum iterations (days in this 
case) that can be done. I have set it at 
200, because a higher figure would 
have exceeded the memory limits of 
my 16K TRS-80. Two hundred itera- 
tions should be sufficient to allow 
you to be confident of the simula- 
tion’s results. 

However, if you have more mem- 
ory, you might want to increase the 
size of this array so you can increase 
the iterations. 

The next input is the appointment 
interval. A value of 0 is entered if the 
arrivals are to be random. With ran- 
dom arrivals, the cumulative proba- 
bility distribution must also be put 
in. The probabilities are entered as 
percentages — that is, the certainty of 
the event is 100 rather than 1.0. 
Again, this requirement was put in 
the program to allow the model to 
operate primarily in the integer 
mode. Figure 7 shows the display 
after the arrival time distribution has 
been entered. 

Remember the doctor’s require- 
ment that, even under an appoint- 
ment system, priority patients were 
to jump to the head of the line. If pa- 
tients did not differ with respect to 
priority, there would be no need to 
ask about the appointment intervals. 
If you wanted to establish an ap- 
pointment interval, you would 
merely enter a single-point cumula- 
tive distribution, assigning the 
desired interval a 100 percent chance 
of occurring. 

Once the pattern of arrivals is en- 
tered, the service time distribution 
must follow as an input. A constant 
service time can be obtained by use 
of a single-point cumulative 
distribution. 

The next entries are the length of 
the day (in this case, the time during 
which patients are admitted to the 
clinic), the number of iterations 
(days), and whether the print-out is 
to be detailed or a summary. Various 
array dimensioning is then done with 
the “50” shown in the listing of 
Figure 6 indicating that up to 50 pa- 
tients a day can be handled suc- 
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The distribution of service times , based on the 300-patient sample , is plotted (Figure This situation flow diagram follows the 
3), and so is the cumulative distribution of these times (Figure 4). listing on pages 87 and 88. 



cessfully by the model. 

Now the simulation begins. For 
each iteration, the program first 
computes the time of arrival, A(I), 
of each patient. Patients are ac- 
cepted until the maximum time is ex- 
ceeded. For random arrivals, the ar- 
rival times are found by use of the 
cumulative distribution. Patient 
priorities, C(I), are randomly as- 
signed. For appointment situations, 
a subroutine is used (GOSUB 2000) 
to compute the arrival times. Emer- 
gency patients continue to arrive 
randomly. 

After the arrival times are com- 
puted, calculations must be made 
for the service time, S(I). The 
cumulative distribution is used 
unless the patient is Priority 2 or 3. 

We now compute for each patient 
the time that treatment starts TS(I), 



and treatment finishes, TF(I). This, 
in turn, permits the computation of 
the time a patient spends waiting, 
WT(I), or the idle time of the doctor 
while waiting for the arrival of a pa- 
tient, ID(I). The queue length, L(I), 
at the time of each patient’s arrival is 
also found. 

Maximum values for idleness, 
waiting and line length are saved for 
each day. The computations are 
rather straightforward, except in 
those instances where a Priority 2 or 
3 patient arrives. Here the various 
arrays have to be juggled to move the 
high-priority patient to the head of 
the line. These gyrations make up 
the bulk of the computational part 
of the model 

At the end of each simulated day, 
a detailed printout showing the 
various times associated with each 



patient is made, if that option has 
been selected (Figure 8). This print- 
out is done in increments of 10 pa- 
tients to permit review. 

Whether or not the detailed print- 
out option is selected, there is a sum- 
mary display of each day’s results 
(Figure 9). However, if the detailed 
printout option has been selected, 
the program will not begin the next 
iteration until directed to do so by 
the programmer. 

After all iterations are completed, 
statistical parameters (mean and 
standard deviation) for each of the 
variables of interest are computed 
and displayed (Figure 10). 

The programmer also has the op- 
tion of displaying histograms of the 
variables (Figure 11). 

Each aspect of the simulation was 
(continued on page 63) 
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MODEL II 




26-4002 

64K 1 Drive 
$3440.00 



26-4160 1 Drive EXP $1035.00 

26-4161 2 Drive EXP 1575.00 

26-4162 3 Drive EXP 21 15.00 

26-4501 Gen. Ledger 180.00 

26-4502 Inventory 180.00 

26-4503 Payroll 360.00 

26-4554 Acct. Rec 180.00 

26-4701 Fortran 270.00 



26-1 157 A Daisy Wheel. . .2290.00 
26-1158 Daisy Wheel'll. . . 1799.00 



$ DISCOUNT $ 



MODEL III 



TRS- 80 S 



COMPUTER SPECIALISTS 

26-1155 Quick Printer II 

26-1145 RS-232 Board 

26-1140 "O" K Interface 

26-1141 "16'' K Interface 

26-1142 "32" K Interface 

26-1 160 Mini Disk - Drive O 

26-1161 Mini Disk - Additional 

26-1 1 54 Lineprinter II 

26-1 165 Line Printer V 

26-1 159 Lineprinter IV 

26-1166 Line Printer VI 

26-1563 Scripsit - Disk. 

26-1566 Visicalc 

26-1562 Profile 




$187.00 26-1061 4KI $630.00 

• - 84 00 26-1062 16K III 888.00 

.249. 00 26-1063 32K III 

• 359 00 2-Drives, RS232 2225.00 



.469.00 
.419.00 
.419.00 
. 699.00 

1710.00 
.859.00 

1080.00 
. .79.00 
. .83.00 
. .72.00 





CEnTROniC5 

Fast 100 CPS Centronics 



730 Printer 577.00 

Text Quality Centronics 

737 Printer 737.00 



Model II Cobol Compiler 
$360.00 

Cobol Run Time Package 
$36.00 



ALL OTHER R.S. SOFTWARE 
FURNITURE, STANDS, CABLES 
AND ACCESSORIES AT 
DISCOUNT FROM 
CATALOG PRICE. 



Novation Cat Modem. $149.00 
CCA Data Management 



System 72.00 

Adventure Games 

Games 1 -9 each 14.00 



Pnrket ComDuter 




26-3501 1.9K P C $225.00 

26-3503 Cassette l/F 45.00 

14-812 Recorder 72.00 



26-3001 4K $360.00 

26-3002 16K 540.00 

26-3010 Color Video 360.00 

26-1206 Recorder 54.00 

26-3008 Joysticks 22.50 



Acorn 

Software 
Products, Inc. 




GAMES: 

Alien Invasion $9.00 

Stock Market 9.00 

Star Trek 9.00 

Block Em 9.00 

Ting-Tong 9.00 

UTILITIES: 

System Savers 14.00 

EDUCATION: 

Language Teacher 18.00 



FREE: COMPUTER CATALOG 
UPON REQUEST 



1 - 800 - 841-0860 Toll Free Order Entry 



MICRO MANAGEMENT SYSTEMS, INC. 



No Taxes on Out Of DOWNTOWN PLAZA SHOPPING CENTER 
State Shipments 1 15 C SECOND AVE. S.W. 

: — CAIRO, GEORGIA31728 

Immediate Shipment (912) 377.7120 Ga. Phone No. 

From Stock on Most Items 
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CIRCLE 12 





Estimate Trip Costs in 
BASIC or Pascal 

BY SAM GAYLORD 



P ascal, once the province of pro- 
fessors and computer scientists, 
is finally emerging from its role as a 
campus favorite to become the para- 
gon of high-level programming 
languages — lingua franca of the on- 
going mini-micro revolution and its 
new generation of small business 
and personal computerists. Pascal is 
the fastest-growing, high-level com- 



puter language. Pascal has a way of 
winning instant converts on a “try- 
it-once-and-get-hooked” basis. 

Personal computing, if it is to 
grow and attract persons whose in- 
terests center on the uses and ap- 
plications of microcomputers rather 
than on the nuts and bolts of the 
machines, will never reach maturity 
as long as its growth remains stunted 



by outdated, non-state-of-the-art 
languages such as basic and 
fortran. Pascal’s syntax en- 
courages you to think in terms of 
data and what you want to do with 
the data thereby freeing mind and 
creativity from hardware concerns. 
In this way, Pascal helps you become 
a better programmer, faster. 

A short article can’t be a Pascal 



BASIC Program Listing 



10 GOTO 680 

20 PRINT "THIS PROGRAM WILL HELP YOU FIGURE" 
30 PRINT "THE COSTS OF AN AUTOMOBILE TRIP* " 
40 PRINT "GIVEN A RANGE OF ESTIMATED MPS’S" 
30 PRINT "AND A RANGE OF PUMP PRICES - EACH" 
60 PRINT "IN STEPS THAT YOU CHOOSE." 

70 PRINT s PRINT 

80 PRINT "WHEN PROMPTED BY THE PROGRAM" 

90 PRINT "ENTER THE DATA REQUESTED. AND" 

100 PRINT "BE CAREFUL TO ENTER GAS PRICES" 

AS CENTS <105* NOT *1.05)." 

PRINT 

GOOD COMPUTER RUN — " 

GOOD TRIP — " 



110 PRINT 
120 PRINT 
130 PRINT "HAVE A 
140 PRINT "HAVE A 
150 VTAB (18) 

160 PRINT "AND — 
170 PRINT 
180 INPUT 
190 IF G* 

200 PRINT 
210 PRINT 
220 INPUT 
230 INPUT 
240 INPUT 
250 PRINT 



DRIVE CAREFULLY 

: PRINT 

"TO GO ON, HIT ’G 
* "G" THEN HOME 
s PRINT 

"ENTER MPG BOUNDS:" 

" 1) LOWER — > " ! ML 

" 2) UPPER — > "?MU 

" 3) STEP — > " ; MS 

: PRINT 



AND <RETURN> 



260 PRINT "ENTER PUMP PRICE BOUNDS (CENTS)" 
270 INPUT " 1) LOWER — > " ? PL 

280 INPUT " 2) UPPER — > " ? PU 

290 INPUT • 3) STEP — > " ? PS 

300 PRINT : PRINT 

310 INPUT "HOW LONG A TRIP? ENTER MILES " ? TD 

320 MTC = 0: HOME s PRINT 

330 INPUT "WANT HARD COPY? Y/N " ? R* 

340 IF R* * "Y" THEN GOSUB 800 
350 PRINT : PRINT 

360 PRINT "HERE ARE COST ESTIMATES" 

370 PRINT "FOR A TRIP OF " ? TD ? " MILES" 

380 PRINT "GIVEN THE FOLLOWING DATA:" 

390 PRINT : PRINT 

400 PRINT " 1) FUEL PRICES (CENTS/GAL.)" 



410 PRINT " 
420 PRINT " 
/GAL. " 
430 PRINT s 
440 PRINT " 



FROM " ! PL ! " TO "?PU 
IN STEPS OF " ? PS ; " CENTS 

PRINT 

2) ESTIMATED MPG RATES" 



450 PRINT " FROM " 5 ML ? " TO "?MU 

460 PRINT " IN STEPS OF "?MS?" MI. 

/GAL. " 

470 PRINT s PRINT 

480 PRINT TAB( 1 ) "MPG" TAB ( 9 ) " PRI CE" TAB(18) 
"COST/MI" TAB (30) "TRIP COST" 



490 


PL 




PL/ 100 : PU = 


PU/100: 


PS = 


500 


PL 


= 


I NT ( PL * 100 


+ .5) 


/ 


100: 




PU 


= 


I NT ( PU * 100 


+ .5) 


/ 


100: 




PS 


at 


I NT ( PS * 100 


+ .5) 


/ 


100 



510 PRINT " 

520 FOR M » ML TO MU STEP MS 

530 FOR P = PL TO PU STEP PS 

540 C = I NT ( P / M * 1000 + .5) / 1000 

350 TC« TD * C: TC*INT(TC * 100 + .5) / 100 

560 GOSUB 760 

570 PRINT TAB ( 2 ) M TAB(9)"*"P TAB(19)C 
TAB (31 ) " * " T C 
580 NEXT P 
590 NEXT M 
600 PRINT 

610 PRINT " 



620 PRINT s PRINT 

630 PRINT "WITH GAS AT *" ?WP?" PER GALLON" 
640 PRINT "AND YOUR CAR GETTING “ ? WM ? “ MPG," 
650 PRINT "THE HIGHEST COST FOR THE " ? TD ! 

" MILES" 

660 PRINT "IS *" J MTC ? " AS AN ESTIMATE." 

670 END 

680 HOME: CALL - 936 

690 T* = "TRAVEL COST ESTIMATOR" 

700 VTAB (10): GOSUB 750 

710 PRINT 8T* = "BY"* GOSUB 750 

720 PRINT :T* = "SAM GAYLORD"* GOSUB 750 

730 FOR 1*1 TO 2800 # NEXT I 

740 HOME * VTAB ( 5 ) * GOTO 20 

750 PRINTTAB( (40 - LEN ( T* ) ) / 2 ) T* * RETURN 

760 IF TC > MTC THEN 780 

770 RETURN 

780 MTC = TC*WP = Ps WM = M 
790 RETURN 
800 PR# 1 
810 RETURN 
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Pascal Program Listing 



PROGRAM GASOLINE! 

VAR LOPRICE. 

HIPRICE* 

PRICESTEP* 

PRICE* 

WORSTPRICE. 

LOMPG* 

HIMPGt 

MPGSTEP. 

WORSTMPG* 

MPG. 

DISTANCE « INTEGER! 

COSTPERMILE. 

WORST CASE * 

TRIPCOST i REAL! 

P « TEXT! 

REPLY i STRING! 

PROCEDURE INITIALIZE! 

BEGIN 

WRITELN! 

WRITE CHARD COPY? * ) I READ ( REPLY ) I 
IF REPLY- ’YES’ THEN 
REWRITE ( P* ’ PRINTER! ’ ) 

ELSE REWRITE < P* ’ CONSOLE* ’) 1 

WRITELNCMPG BOUNDS ( LOWER* UPPER ) AND STEP ’)! 

WRITECIN MI. /GAL. — > ’> 1 READ(LOMPG. HIMPG. MPGSTEP > ! 
WRITELN( ’ PRICE BOUNDS ( LOWER. UPPER ) AND STEP ’>! 
WRITECIN CENTS/GAL. — > ’ > ! READ < LOPR I CE . HI PRI CE. PRI CE 
STEP) I 

WRITELNCHOW LONG A TRIP ARE YOU PLANNING? ’)! 

WR I TE < * — > ’> !READ< DISTANCE) 

END! ( * I NI T I AL I ZE* > 

PROCEDURE PREFACE! 

BEGIN 

PAGE (OUTPUT) ! WRITELN ( P > ! 

WRITELNCP* 'ESTIMATED COSTS OF A ’ , D I STANCE . ’ MILE TRIP 

. ’ > ! 

WRITELN< P. ’GIVEN THE FOLLOWING DATA! •>! 

WRITELN(P) ! 

WRI TELN< Pi ’ 1) PUMP PRICES FROM * ' i LOPRI CE/ 1 00 i 2 1 2i 

TO *’ » HI PRI CE/ 1 00 ! 2 i 2 ) 

WR I TELN (PC IN STEPS OF 'iPRICESTEPC CENTS/GAL I 

WRITELN (PC 2) MPG RATES FROM ’.LOMPG*’ TO ’tHIMPG)! 
WR I TELN (PC IN STEPS OF ’* MPGSTEP*’ MI./GAL.*)! 

WRITELN(P) ! WRI TELN ( P ) 

END! 

PROCEDURE PRINTHEADING! 

BEGIN 

WR I TELN (PC MPG PRICE COST/MILE TRIP COST* > ! 

WRITELN ( P* * ’ ) 

END! 

PROCEDURE COMPUTECOSTSi 
BEGIN 

PRICE! -LOPR I CE ! WORSTPR I CE : =0 ! 

MPG i -LOMPG ! WORSTMPG » -0 ! 

WORST CASE ! —0 ! 

WHILE PRI CE<— HI PRICE DO 
BEGIN 
REPEAT 

COST PERM I LE ! — PR I CE/MPG ! 

TRI PCOST : — COSTPERMILE*D I STANCE • 

WRITE (P. MPG! 4* PRICE/ 100 !8!2) i 

WR I TELN ( P * COSTPERMILE/100! 12!3* ( TR I PCOST > / 1 00 i I4i 
2 > ! 

IF TRI PCOST>WORST CASE THEN 
BEGIN 

WORSTCASE l -TRI PCOST 1 
WORSTMPG ! -MPG ! 

WORSTPRICE! -PRICE 
END! 

MPG i -MPG+MPGSTEP 
UNTIL MPG>HIMPG ! 

PRI CE ! — PR I CE+PR I CESTEP 1 
MPG! -LOMPG 
END 
END! 

PROCEDURE BADNEWS! 

BEGIN 

WRITELN(P* ’ THE WORST CASE IS A COMBINATION OF’)! 

WRITE (P» WORSTMPG* ’ MPG AND PRICE OF ’ > ! 

WRITELN( P* ’ , WORSTPRICE/100! 1 12* ’ PER GALLON’ ) ! 

WRI TELN ( P* ’ RESULTING IN A TRIP COST OF WORSTCASE 

/ 1 00 i 3 i 2 ) ! 

WRITELN(P) ! WR I TELN 
END! 

PROCEDURE BOTTOMLINE! 

BEGIN 

WR I TELN ( P * ’ ’ ) ! 

WRITELN( P) ! WRITELN 
END! 

BEGIN 

INITIALIZE! 

PREFACE! 

PRINTHEADING l 
COMPUTECOSTS! 

BOTTOMLINEt 
BADNEWS ! 

WRITELN 

END. 



primer but you can draw your own 
conclusions as to Pascal’s clarity by 
comparing the accompanying ver- 
sions of the Trip Cost Estimator pro- 
gram for an Apple computer— one 
program is written in BASIC; the 
other in Pascal (UCSD). 

Until a few months ago, I never 
programmed in any language. I 
started with Pascal and later learned 
to write basic programs. Learning 
to program in Pascal took just a few 
hours— a few days at most. Had I 
started with BASIC, I believe I would 
have taken longer to reach a similar 
stage of proficiency. I will admit that 
since the two programs were written 
from the standpoint of a program- 
mer who learned Pascal before 
basic, a comparison might be con- 
sidered unfair by old hands at BASIC. 

Trip Cost Estimator should be 
timely and of interest to anyone who 
uses a car in this time of high 
gasoline prices. The program asks 
you to enter a range of mpg (miles 
per gallon) estimates for the make of 




Conversion to TRS-80 

Here are a few changes to make if 
you wish to convert the Applesoft 
version of the program for TRS-80 
use: 

1. Delete one PRINT statement 
from lines 70, 120 and 170 

2. Delete lines 150 and 190 

3. Change line 180 to: GOSUB 820 

4. Change HOME in line 320 to 
CLS 

5. Change line 350 to read: CLS 

6. Change line 470 to: GOSUB 
820:CLS 

7. Change line 680 to read: CLS 

8. Change VTAB(10) to PRINT 
@450,“ in line 700 

9. Change 2800 to 1000 in line 730 

10. Change the 40 in line 750 to 63 

11. Add line 820: INPUT" TO GO 
ON, HIT ENTER ”;G$; 
RETURN 

These changes will not allow a 
TRS-80 to generate hard copy. To 
do this, you will have to change the 
routine in lines 800 and 810. If you 
wish to run the program on the CRT 
only, you may delete lines 330, 340, 
800 and 810. 
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Sample Run 




3 W 0ME 


HOW 


LONG A TRIP? ENTER MILES 


455 


3 RUN 


WANT 


HARD COPV? V/N V 




TRfiUEL COST ESTIMATOR 








BV 


HERE ARE COST ESTIMATES 






FOR 


A TRIP OF 455 MILES 




SOW GAYLORD 


GIUEN THE FOLLOWING DATA: 




THIS PROGRAM WILL HELP VOU FIGURE 








THE COSTS OF PN PUTOHOBILE TRIP, 








GIUEN A RANGE OF ESTIMATED MPG'S 




1) FUEL PRICES < CENTS/GAL 


. ) 


PND P RPNGE OF PUMP PRICES - ERCH 




FROM 125 TO 135 




IN STEPS THAT VOU CHOOSE. 




IN STEPS OF 5 CENTS/GAL. 


WHEN PROMPTED BV THE PROGRAM, 








ENTER THE DATA REQUESTED. AND 




2) ESTIMATED MPG RATES 




BE CAREFUL TO ENTER GAS PRICES 




FROM 28 TO 32 




AS CENTS <105, NOT $1.05). 




IN STEPS OF 2 MI. /GAL. 




HAUE A GOOD COMPUTER RUN — 


MPG 


PRICE COST/MI 


TRIP COST 


HAUE A GOOD TRIP — 








AND -- DRIUE CAREFULLV 1 


28 


*1.25 .045 


*20.48 




28 


*1.3 .046 


*20.93 




28 


*1.35 .048 


*21.84 


TO GO ON, HIT 'G' AND <RETURN> G 


38 


*1.25 .042 


*19.11 




30 


*1.3 .043 


*19.57 




30 


*1.35 .045 


*20.48 


ENTER MPG BOUNDS: 


32 


*1.25 .039 


*17.75 


1 ) LOWER — > 28 


32 


*1.3 .041 


*18.66 


2) UPPER — > 32 


32 


*1.35 .042 


*19.11 


3 ) STEP — > 2 








ENTER PUMP PRICE BOUNDS (CENTS) 








1> LOWER — > 125 


WITH GAS AT $1.35 PER GALLON 




2 UPPER 135 


AND VOUR CAR GETTING 28 MPG, 




3) STEP — > 5 


THE HIGHEST COST FOR THE 455 


MILES 




IS ! 


*21.84 AS AN ESTIMATE. 





car you drive, together with a range 
of possible pump prices you might 
incur on an extended trip. You will 
also be asked to enter the total 
distance of your intended trip. Pro- 
gram output, via console or printer, 
displays a table of costs per mile and 
the total trip cost for each combina- 
tion of gasoline price and mpg. 
Finally, the program shows you the 



“worst case” situation, which is the 
most costly combination you would 
have to deal with as based on your 
data. 

A side-by-side study of the two 
listings and sample runs should help 
you decide whether Pascal affords 
an elegance and simplicity that puts 
basic to shame. I offer both ver- 
sions of the program as an argument 



that Pascal is the ideal high-level 
language for newcomers to pro- 
gramming and personal computing. 
The programs can also serve as the 
basis for my prediction that Pascal, 
with its power and portability, its 
rigorous type checking of data, and 
its vigorous syntax and running 
speed, is destined to put BASIC into 
the dust of computer history. 



dotasouth announces... 

THE TOTAL PRINTER PACKAGE! 




data@@%A 

computer corporation 



The DS180 provides a total package of performance features for any 
application where quality impact printing is required. Not a “hobby-grade" 
printer, the DS180 is a real work-horse designed to handle your most 
demanding printer requirements. 

High Speed Printing -Bidirectional printing at 180 cps offers through- 
put of over 200 1pm on average text. A 9-wire printhead generates a 
9x7 font with true lower case descenders and underlining. 

Non-volatile Format Retention -A unique keypad featuring a non-volatile 
memory makes programming the DS 180 quick and easy. Top of form, 
tabs, perforation skipover, communications parameters and many other 
features may be entered and stored from the keypad. The DS 180 even 
remembers the line where you stopped printing -eliminating the need 
to reset the top of form at power-on. 

Communications Versatility -Interfaces include RS232, current loop and 
8-bit parallel. Baud rates from 110-9600 may be selected. A IK buffer 
and X-on, X-off handshaking ensure optimum throughput. 

Forms Handling Flexibility -Forms ranging from 3"-15" may be fed 
from the front or bottom, and an adjustable printhead provides crisp and 
clear copy on forms with as many as 6-parts. 

For more information on how the DS 180 s low-cost total printer package 
can fill your application, contact us at Datasouth. The DS180 is avail- 
able for 30-day delivery from our sales/service distributors throughout 
the U.S. 

4740 Dwight Evans Road • Charlotte, North Carolina 28210 • 704/523-8500 
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Take the Headaches 
Out of Tax Preparation 



I n the dark ages of the ’70s, Aprils 
were trying times for taxpayers. 
People tried to complete the federal 
income tax forms by the April 15 
deadline aided solely by handheld 
calculators. What a difference in the 
’80s with the mighty micros ready to 
lend a hand. 

If you have a Level II TRS-80 
with 16 kilobytes of memory, this ar- 
ticle will give you all the software 
you need to prepare the Internal 
Revenue Service's Form 1040 with 
Schedules A and B, and it will give 
you income averaging to boot. If 
you are fortunate enough to have a 
32-kilobyte disk system for the 
TRS-80, you get Schedule C, too, 
and can make the computer print the 
data in a form suitable for submis- 
sion to the IRS. 

You say preprinted blank IRS 
forms are expensive? They are if you 
buy them in bulk at $75 a box for 
1500 copies of a form. But read on, 
and you’ll see how I got all of the 
forms I needed for $3.75. 

You want still more? O.K., you’ll 
learn how the programs work so you 
can alter them for future use, when 



NAME ? MR g MRS JOHN Q PUBLIC 

ADDRESS 1/2? ANY NUMBER YOUR STREET 

ADDRESS 2/2? MY TOWN HIS STATE ZIP* ZIP 

SS* 1 ? 012-34-5678 

SS# 2 ? 901-23-4567 

0CCUPAT, #1? WRITER 

OCCUPAT. #2? PROGRAMMER 



FILING STATUS 1 TO 5? 2 
ANSWER Y FOR YES OR N FOR N 
#1 *1-CAMP.? Y 
#2 *1-CAMP ♦ ? N 
*1 ARE YOU OVER 65? N 
#1 ARE YOU BLIND? N 
#2 ARE YOU OVER 65? N 
#2 ARE YOU BLIND? N 



HOW MANY DEPENDENT CHILDREN? 1 x 

THEIR NAMES? MY BABY 

HOW MANY OTHER DEPENDENTS? 0 



Figure 1— Action code IS is selected, and 
the computer solicits the data. 
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BY JOSEPH J. ROEHRIG 



tax rates, forms and laws change. 
Now let’s get on with it. 

Running the package 

Before we get into the nitty gritty, 
load program “T” (see listing on 
p. 90) into your computer. For 



TRS-80 disk users, you must specify 
three files and 48000 for memory 
when entering BASIC. 

Program “T” has 14 action codes, 
as can be seen in lines 71 through 76. 
Let’s begin with code 13, which 
starts a new file. After code 13 is 
entered, the program solicits such 



A LINE NUMBER OR ALL TO INPUT ALL LINES ? ALL 



INPUT 


AMOUNT 


FOR 


LINE 


1-5 


F. STATUS 


? 


2 


INPUT 


AMOUNT 


FOR 


LINE 


6-7 


EXEMPTION 


? 


3 


INPUT 


AMOUNT 


FOR 


LINE 


8 


WAGES 


? 


20000 


INPUT 


AMOUNT 


FOR 


LINE 


9 


INTEREST 


? 


100 


INPUT 


AMOUNT 


FOR 


LINE 


10A 


DIVIDENDS 


? 


100 


INPUT 


AMOUNT 


FOR 


LINE 


10B 


EXCLUSION 


? 


200 


INPUT 


AMOUNT 


FOR 


LINE 


56 


1979 E PAY 


7 


0 


INPUT 


AMOUNT 


FOR 


LINE 


57 


EARN INC CR 


7 


0 


INPUT 


AMOUNT 


FOR 


LINE 


58 


PAID ON 4868 


7 


0 


INPUT 


AMOUNT 


FOR 


LINE 


59 


EXCESS FICfl 


7 


0 


INPUT 


AMOUNT 


FOR 


LINE 


60 


CR ON FUELS 


7 


0 


INPUT 


AMOUNT 


FOR 


LINE 


61 


REG CO CREDI 


7 


0 


INPUT 


AMOUNT 


FOR 


LINE 


65 


CREDIT TO 80 


? 


0 



Figure 2 — User selects action code 5 and enters into Form 1040. User also enters 
(( ALL ’’for all line numbers; program solicits input. 



A LINE NUMBER OR ALL TO INPUT ALL LINES ? 1 
GIVE YOUR INPUT FOR ' INSURANCE ' ? 150 
RETURN TO END OR A LINE NUMBER TO CONTINUE ? 6A 
GIVE YOUR INPUT FOR 'DO C? DENTf N' ? 200 
RETURN TO END OR A LINE NUMBER TO CONTINUE ? 11 
GIVE YOUR INPUT FOR 'STATE & L IN' ? 1100 
RETURN TO END OR A LINE NUMBER TO CONTINUE ? 12 
GIVE YOUR INPUT FOR 'REAL ESTATE ' ? 1200 
RETURN TO END OR A LINE NUMBER TO CONTINUE ? 13 
GIVE YOUR INPUT FOR 'GEN SALES ' ? 1300 
RETURN TO END OR A LINE NUMBER TO CONTINUE ? 17 
GIVE YOUR INPUT FOR 'HOME MORTG ' ? 2000 
RETURN TO END OR A LINE NUMBER TO CONTINUE ? 18 
GIYE YOUR INPUT FOR ' CRED ♦ CARDS ' ? JOO 
RETURN TO END OR A LINE NUMBER TO CONTINUE ? 19 
THE NAME OF THIS LINE ? MARGIN ACC'T 



Figure 3— Input into Schedule A is generated by action code 7. Certain line numbers 
require that words be input instead of numbers. 






data as name, address, dependents 
and the all-important Social Security 
number. Messages and sample in- 
puts are shown in Figure 1 for Mr. 
and Mrs. John Q. Public. Why such 
detail? You can use these programs 
to become an entrepreneur and 
create a file for each of your clients. 

Now let’s move on and see how to 
enter data into the program. 

Entering the data 

To fill out Form 1040, choose op- 
tion 5. All data are entered via IRS 
form line number. However, the 
computer will not accept inputs for 
line numbers that can be calculated 
(1% of gross, 3% of gross, etc. — 
these are totals or subtotals). Nor 
will it accept lines from other forms 
calculated by the program — namely, 
Schedules A, B and C. Any other 
line can be entered. 

If your return requires Schedule D 
or any other form not provided by 
this package, simply complete that 
form manually and enter the results 
on the line via the 1040 input option. 

Figure 2 shows John Q’s 1040 in- 
formation being entered. The input 
program has two modes: one for 
specific individual line numbers, as 
already discussed, and one for all 
lines. In Figure 2, the “ALL” mode 
was selected, and the program asked 
for an input for each valid line 
number. With this mode, you do not 
even have to know the line numbers. 

Suppose you make a mistake- 
say, John Q. earned $21,000, not 
$20,000 in our example. Do we have 
to re-enter all the information? No. 
Merely enter action code 5 again, but 
this time enter the specific line 8 and 
then $21,000. Does the computer 
know what line numbers are valid 
for each form? Yes. If you try to 
enter data for a nonexistent line, an 
error message is generated. 

Figure 3 shows the same input 
procedure for Schedule A, with one 
new wrinkle: certain line numbers 
require that words be input instead 
of numbering. The program pro- 
vides for this, as can be seen in 
Figure 3, where line 19 for Schedule 
A was entered. The program asked 
for the name of the line, and 
“Margin Acc’t” was supplied. 
Schedules B and C are handled in a 
similar manner. 

One last point on entering data: 
The filing status and exemptions are 
calculated during action code 13’s 
question and answer session. 



YOUR TAX SUMMARY IS 




TOTAL TAXES 2538*00 
TOTAL PAY* 4500*00 
BALANCE -1962*00 




READY? 

4a 




THIS SECTION ONLY WORKS IF YOU HAVE SAME FILING 
STATUS FOR THE LAST FIVE YEARS 
GIVE TAXABLE INCOME FOR YEARS 1976 

ADD 3200 IF MARRIED? 1600 IF MARRIED FILING SEPARATELY 
2200 IF SINGLE OR HEAD OF HOUSEHOLD 
TO EACH OF THESE YEARS? 5000 

GIVE TAXABLE INCOME FOR YEARS 1977 r 1978 ? 1979? 

LESS 750 FOR EACH DEDUCTION CLAIMED IN 
EACH OF THESE YEARS? 10000 ? 15000 ? 20000 


YOUR TAX IS 2733*30 IF YOU INCOME 

VERSUS 2799*00 IF YOU DON'T 


AVERAGE 


READY? 

4b 




Figure 4 — Code 3, a tax summary, and code 4 , income averaging, are used here . Note: 
“Total taxes ” of $2538 differs from the $2799 computed without income averaging. 


MR S MRS JOHN Q PUBLIC 


012-34-5678 


ANY NUMBER YOUR STREET 
MY TOWN HIS STATE ZIP ZIP 

X 


901-23-4567 

WRITER 

PROGRAMMER 

X 


X 

X 

X 


2 


MY BABY 


1 

A 




u 

3 

21000.00 

300.00 


1234.00 


200.00 1034.00 



125.00 

3000.00 

1412.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

26871.00 



0.00 

25.00 

0.00 

0.00 

0.00 

1000.00 

0.00 



1025.00 

25846.00 



Figure 5 — Form 1040 printed on blank sheet of paper corresponds to the spacing 
found on IRS Form 1040 . 
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4 AJ A Department of th# Treasury — Internal Revenue Service 

! 1 040 U.S. Individual Income Tax Return y^)oU 



For Privacy Act Notice, stt Instruction* 1 for tin y«»r Januim ; P.ctmtwr 31, beginning 



Your first n*m« »nd initial (If joint retur 


n, also give spouse s nsm* and initiil) 


Last name 


MR & MRS JOHN 0 


PUBLIC 




Present hom* address (Number and street 


. including apartment number, or rur»l rout.) 




ANY NUMBER YOUR 


STREET 





or type. 



Your social security number 

012-34-5678 



Spouse’s social security no. 

901-23-4567 



City, teen or post office. State and ZIP code 

MY TOWN HIS STATE ZIP ZIP 



Election 
Campaign Fund 



Requested by 
Census Bureau for 
Revenue Sharing 



Filing Status 



Exemptions 

Always check 
the box labeled 
Yourself. 

Check other 
boxes if they 

apply- 



d Other dependents: 

(I) Him* 


(2) Rolltlonsiiip 


(3) Nurr-btr of 
months l>v*d 
in your homo 


(4) Did dependant 
hsv* income of 
{1.090 or moie? 


(S) Did you provide 
more thin cnehalf of 
dependent s support? 























Do you want $1 to go to this fund? 

If joint return, does your spouse want $1 to go to this fund? . . . 



A Where do you live (actual location of 
residence)? (See page 2 of Instructions.) 
r State City, village, borough, etc. 



B Do you live within the legal 
limits of a city, village, etc.? 



□ Yes 



□ No 



WRITER 



Spouse|s^^palion ► PROGRAMMER 









Yes 




No 


Yes 


m x 


No 



Note: Checking "Yes" will 
not increase your tax or 
reduce your refund. 



C In what county do you live? 



D In what township 
do you live? 



a only 



_□ 



Single 

Married filing joint return (even if only one had income) 

Married filing separate return. Enter spouse's social security no. above and full name here ^ 

Head of household. (See page 6 of Instructions.) If qualifying person is your unmarried child, enter child’s 

name ^ 

Qualifying widow(er) with dependent child (Year spouse died ► 19 ). (See page 6 of Instructions.) 



X Yourself 
_XJ Spouse 



Id 



65 or over 
65 or over 



d 



Blind 

Blind 



c First names of your dependent children who lived with you >- 

MY BABY 



7 Total number of exemptions claimed . 



Enter number of 
boxes chocked 
on 6a and b 
Enter number 
of children 
listed on 6c ► 

Enter number 
of other 
dependents 
Add numbers 
entered in 
boxes above 



pH 

J3 



Please attach 
Copy B of your 
Forms W-2 here. 

If you do not have 
a W-2. see 
page 5 of 
Instructions. 



Please 

attach check 
or money 
order here. 



8 Wages, salaries, tips, etc 

9 Interest income (attach Schedule B if over $400) 

10a Drvidends (attach Schedule B if over $400) : , 10b Exclusion 

c Subtract line 10b from line 10a 1234 *00 200 * 00 

11 Refunds of State and local income taxes (do not enter an amount unless you de- 
ducted those taxes in an earlier year — see page 9 of Instructions) 

12 Alimony received 

13 Business income or (loss) (attach Schedule C) 

14 Capital gain or (loss) (attach Schedule D) 

15 40% of capital gain distributions not reported on line 14 (See page 9 of Instructions) . 

16 Supplemental gains or (losses) (attach Form 4797) 

17 Fully taxable pensions and annuities not reported on line 18 

18 Pensions, annuities, rents, royalties, partnerships, etc. (attach Schedule E) . . . . 

19 Farm income or (loss) (attach Schedule F) 

20a Unemployment compensation (insurance). Total received 0 * 00 

b Taxable amount, if any, from worksheet on page 10 of Instructions 

21 Other income (state nature and source— see page 10 of Instructions) ^ 



22 Total income. Add amounts in column for lines 8 through 21 



Adjustments 
to Income 

(See 
Instruc- 
tions on 
page 10) 



23 Moving expense (attach Form 3903 or 3903F) . . . . 

24 Employee business expenses (attach Form 2106) . . 

25 Payments to an IRA (enter code from page 10 ) . 

26 Payments to a Keogh (H.R. 10) retirement plan . . . 

27 Interest penalty on early withdrawal of savings . . . 

28 Alimony paid 

29 Disability income exclusion (attach Form 2440) . . 
Total adjustments. Add lines 23 through 29 . 



23 


0.00 


24 


25 1 00 


25 


o;oo 


26 


o 

o 

o 


27 


0.00 


28 


1000I00 


29 


0.00 



3000*00 



1412*00 



0*00 



0.00 



0.00 



0.00 



0.00 



26871.00 



1025 00 



Adjusted 
Gross Income 



31 Adjusted gross income. Subtract Ime 30 from line 22. If this line is less than 
$10,000, see "Earned Income Credit" (line 57) on pages 13 and 14 of Instruc- 
tions If you want IRS to figure your tax, see page 3 of Instructions ► 



25846.00 



• US Government Printing Ofhce IMO-O-313-413 El *52-10X4467 



Form 1040 (1980) 



Figure 6 — Form 1040 , page 2, generated from Program “F” and photocopied with an 
overlay. Overlays can be made by your local print shop. 



1 REM DELETE LINES 125-141 ? 363-368 AND 4000-4038 
5 CLEAR 3200 

10 DIM I ( 122) f I$( 122 ) fL$< 122) *T<3*17*2) >T1(3*1) 
100 CLS 

110 INPUT -TURN ON CASSETTE" *Z$ 

120 FORA=1T0122 t INPUT#-1 > I ( A) JNEXT 
180 GOTO 70 

360 CLS : INPUT "TURN ON CASSETTE" >Z$ 

362 FGRA=1T0122:PRINT #-l > I ( A) "NEXT 

374 GOTO 70 

800 GOTO 70 

900 GOTO 70 

7000 RETURN 



Figure 7— Changes to allow program to run on a cassette-based, 16K Level II TRS-80 
computer system. 



This program is available for 
TRS-80, Northstar and Apple from 
JJR Data Research, P.O. Box 74, 
Middle Village, NY 11379; (516) 
643-1931. Cassette: $7; Disk $10. 



However, inputs into the 1040 sec- 
tion can override this calculation. As 
we saw in Figure 2, the first two 
questions asked when all line 
numbers were being entered were: 
“F. Status?” and “Exemptions?.” 
The valid line number for filing 
status is called “1-5”, and for ex- 
emptions the line is called “6-7” 
when the 1040 input is used. 

Total taxes at a glance 

Action code 3 (Figure 4a) shows 
the total tax bill less taxes paid, 
yielding a credit balance, or refund 
of $1962. Action code 4 (Figure 4b) 
does income-averaging. Just enter 
the requested data covering the last 
four years, and you have your 
results. 

Note that the total tax shown 
comes from line 54 of Form 1040. 
This represents a gross tax of $2799 
(from line 37) less John Q’s $150 in- 
vestment tax credit and $111 energy 
credit. 

Any of the four forms (1040, 
Schedules A, B and C) can be dis- 
played on the video screen or can be 
duplicated by the printer in work- 
sheet form. The data are displayed a 
screen at a time with an ending 
message: “P/C?.” A “C” input 
clears the screen and displays the 
next screen. “P” directs the screen 
to the printer before displaying the 
next screen. 

Using data files 

Before leaving program “T” you 
ought to know about action codes 1 
and 2. They read and save files. 
After John Q’s tax return is finished, 
we save the data by using action code 
2 and designating a file name— say, 
“PUBLIC J Q.” If we did not save 
the data, all of the information 
would have to be re-entered to per- 
form any other work on John Q’s 
return. In addition, we would not 
have any data to run our next tax 
program, which prints the data on 
forms. 

The data are valuable because cor- 
rections can be made easily at this 
point. Let’s say you have completed 
your entire return and the next day 
you receive a forgotten interest state- 
ment. Merely load the program, use 
action code 1 to read the data 
already entered, and you are ready 
to make a quick correction. Another 
handy use for the magnetically 
recorded data is to save it twice and 
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55 L$(A)=RIGHT$(Z$f 3) 

56 LPRINT USING'#** % % * 

57 Y=OJLPRINT' ' 

58 NEXTAJEND 

A? L$( A) r If < A) » JY=Y + i: IFY<3THEN58 



Figure 8— Four lines of code that , when 
added to Program “T, " reveal the 177 
values of 1(177). 

use the second file as a pro forma 
return for the current year. You 
merely enter more up-to-date 
estimates and information as they 
become available for the current 
year, and you have a current tax 
forecasting system. 

Printing on forms 

As mentioned earlier, unless you 
are in the tax preparation business, it 
is expensive to purchase preprinted 
blank tax forms. Program “F” 
prints all of the tax information in 
the proper manner to use these 
preprinted forms, but how do we use 
the program at a reasonable cost? 

We merely take all of your blank 
IRS tax forms to a printer and ask 
him to make transparencies. Trans- 
parencies are clear photocopies of 
the forms. My local printer made the 
necessary copies of the five forms 
(two sides of Form 1040 and one side 
each of Schedules A, B and C) for 
75C apiece, or $3.75. 

Now all you have to do is run Pro- 
gram “F” using plain computer 
paper. The next step is to lay the 
transparency over the computer 
printout, and the numbers should 
line up according to the form. Next 
photocopy the printout with the 
transparency on top of the final 
form, and it looks as if the data were 
printed on it. 

Granted, this is a lot of work for 
printing one tax return. But if you 
are working on five, six or more 
returns, this is an economical way to 
file computer-generated tax forms. 

Program “F” has its own selec- 
tion of action codes. Code 1 is used 
first; it reads a file. After a file is 
read, any of the five tax forms can be 
printed either once or numerous 
times. If you are filing many returns, 
and have preprinted IRS forms, the 
computer can read a file; print a 
Form 1040, read another file; print 
the next 1040, etc. This procedure 
would avoid constant loading of dif- 
ferent preprinted forms. 

Figure 5 shows page 1 of a 1980 
Form 1040 printed on a plain piece 
of computer paper. The spacing dif- 



Single Schedule X 

Actual Table Program Representation 



Y1 Y2 Y3 



Over 


Not Over 


Tax 


% of Excess 


Variable 


Line Number 


Over 


Tax 


% 










T(0,0,Y) 


5000 


0 


0 


0 


2300 


3400 


0 


14% 


mi.Y) 


5000 


2300 


0 


0 


3400 


4400 


154 


16% 


T(0,2,Y) 


5001 


3400 


0 


.14 


4400 


6500 


314 


18% 


T(0,3,Y) 


5002 


4400 


154 


.16 



Figure 9 — Data for the tax calculation routine in Program “T” are stored in variable 
T as illustrated above. 



FORM Program Listing 

5 CLS 

10 PR I NT "SET PRINTER TO TOP OF PAGE AND" 

15 INPUT" ENTER THE NUMBER OF FORMS YOU WANT ";Z 
18 FOR B=lTOZ 
20 FOR A= 1 T066 
30 LPRINT USING"##" ?A? 

40 LPRINT " :X : : : : 1 : s : :X: : : :2: : : :X: : : :3: : : :X: : : :4" ; 

50 LPRINT 1 : : : :X: : : :5: : : :X: : : :6: : : :x: : : :7: : : :X: : : :8: : : 
60 LPRINT "3:::9::::X::::0::::X::::i::::X::::2::::X::: 
70 NEXT 
75 NEXT 

80 PR I NT "YOUR SAMPLE FORM HAS BEEN PRINTED" 

90 END 



: X" ; 
;3" 



fers from the 1979 form, but corn- 
tains the same line numbers. Figure 6 
shows page 2 of Form 1040 printed 
on the same plain paper, but this 
time the transparencies were used 
before it was photocopied. 

How do we convert the program 
to run on a cassette system? Just 
delete the lines indicated in Figure 7 
and add the program lines shown. 

Maintaining your programs 

If you want to add tax forms, up- 
date for future years, or just have 
some typos when entering the list- 
ings, here is some helpful informa- 
tion. First, what are the variables? 
Take your program “T” and add the 
four lines shown in Figure 8. This 
will print the subscript number, tax 
form line number and the name for 
the program’s key variable 1(177). 

The main thing that has to be 
maintained in program “T” is the 
tax calculation routine. These data 
are stored in the array variable T(3, 
17, 2). The first dimension is 0 for 
the “single” tax rate on Schedule X, 

1 for “joint returns” tax rate on 
Schedule Y, 2 for “married tax- 
payers filing separately” and 3 for 
the “head of the household” tax rate 
on Schedule Z. The second dimen- 
sion, 17, corresponds to the different 
steps of the tax rate schedule. The 
last dimension is used as follows: 0 is 



the highest taxable income for the 
classification, 1 is the tax for the par- 
ticular bracket, and 2 is the percent- 
age to be used on the excess over the 
base. This variable is dimensioned 
on line 10, read on line 60, and the 
data are on lines 5000 to 5313. 

Subroutine 8500 is used to calcu- 
late the tax. To experiment with new 
tax rates, add a line 65 that calls for 
the input of a taxable amount and 
then goes directly to subroutine 
8500. This is how the tax tables are 
verified.. 

Program “F” does the format 
printing. The 200 lines print page 1 
of Form 1040 and page 2 of that 
form; the 400 lines print Schedule A, 
the 500 lines Schedule B and the 600 
lines Schedule C. Each section pro- 
duces exactly 66 lines of print — the 
exact length of a computer page. 

The majority of the numbers and 
tabs are printed via subroutines 9100 
to 9900. For example, 9100 prints 
one number in the far right, 9200 
prints one number three-quarters of 
a page over, etc. These subroutines 
use S to correspond to the value of 
1(177), which is to be printed. SI is 
used if two values are required. 

Program “FORM” is a brief one 
that prints a worksheet that numbers 
all of the columns and lines of a stan- 
dard computer page. 

Good luck and many happy re- 
turns — tax returns, that is. □ 
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Choosing An Assembler 
For Machine Language 
Programming 

BY TOD ZIPNICK 



M achine language programs 
often run 10 times faster and 
require less memory than equivalent 
programs in BASIC. But learning to 
program in machine language can be 
difficult. Yet it needn’t be. Success 
depends to a large extent on the tools 
you use. One of the most important 
tools available to you is an 
assembler. 

An assembler is like an interpreter 
accompanying a foreigner in a 
strange country. Just as the inter- 
preter translates information from 
one language into another, the 
assembler program takes English- 
like instructions and converts them 
into a language that a micro- 
processor can understand. 

To talk to a microprocessor, 
which is the heart of your personal 
computer, you must communicate in 
a language composed of hexadeci- 
mal numbers. These include the 
standard decimal set, 0 through 9, 
and six more numbers, 10 through 
15, which are represented by the let- 
ters A through F. Whereas 10 is the 
base of the number system that most 
people deal with, 16 is the base of the 
number system that personal com- 
puters use. 

Working with code words 

Programming directly in hex- 
adecimal numbers would be very 
hard. To obviate this, the manufac- 
turers of microprocessors used in 
personal computers have produced 
sets of code words that can easily be 
converted into hexadecimal num- 
bers. These code words are called 
mnemonics , and there is one 
mnemonic for each instruction that 
the microprocessor recognizes. Here 
is where the assembler comes into 
play. It translates mnemonics into 
hexadecimal language. 

Mnemonics are like the key words 
in a BASIC program. Each has a 



specific meaning and a task to per- 
form. However, the mnemonics dif- 
fer from one microprocessor to 
another, as does the actual instruc- 
tion set. Thus the programs devel- 
oped for one microprocessor, such 
as the Z80 used in the TRS-80 com- 
puter, cannot be used with another 
microprocessor, such as the 6502 
used in the Apple II, without being 
completely rewritten. 

Many assemblers are available to- 
day to convert mnemonic code 
words into hexadecimal language. 
There are, of course, different 
assemblers for the different micro- 
processors. But even for a single 
microprocessor, there could be as 
many as a dozen different 



adecimal numbers, the resulting pro- 
gram is known as the object code. 
This is the actual program the com- 
puter runs. 

Modular and combined types 

There are several ways to prepare 
the source code of a program for the 
assembler. Some systems use a mod- 
ular approach in which the text 
editor and assembler are separate. 
Here the text editor prepares the 
source code, and the code is either 
stored in memory or on disk for later 
use by the assembler. Another tech- 
nique employs one program, a com- 
bination assembler/text editor, 
which not only can generate and 



Before you purchase 
an assembler, know 
its characteristics. 



assemblers available. Besides their 
translation function, all have addi- 
tional features that can make pro- 
gramming easier. 

When using an assembler, the pro- 
grammer will also usually use some 
form of text editor to write the pro- 
gram. The written program is, as 
noted, an arrangement of mnemon- 
ics in a particular way. This is called 
the source listing. When the assem- 
bler converts this listing into hex- 



modify source programs, but also 
can assemble them into object code. 
When this method is used, the text 
editor will generally leave the source 
code in a protected area of memory 
called a buffer, where the assembler 
portion of the program finds it. 

In general, there are two types of 
assemblers: memory-oriented and 
disk-oriented. A combined assem- 
bler/editor is frequently memory- 
oriented, while the modular 
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assembler and editor is often disk- 
oriented. The distinction between 
the two is not always clear. There 
are, for example, modular assem- 
blers that are memory-oriented. 
There are also combined editor/ 
assembler units that fetch the source 
code from memory, but can also 
fetch additional source files from a 
disk. 

The object code generated by the 
assembler can be stored in one of 
two ways: in memory, or on a disk or 
tape. As you can see, it is possible to 
have a completely disk-oriented 
assembler, where the source code is 
obtained from one disk file and the 
generated object code is stored on 
another. 

Selecting an assembler 

Before you buy an assembler, you 
ought to know some essentials about 
it. Begin with the text editor. 

Does the assembler come with a 
built-in text editor or do you have to 
provide one? If it comes with an 
editor, how good is the editor? Is the 
editor a cursor-based screen type or 
a line editor? (Screen editors are 
often easier to use.) Does the editor 
have search capability? How about 
search and replace capability? Does 
it have a delete buffer that tem- 
porarily stores deleted text, in case 
you change your mind and wish to 
recover the deleted material? 

Can whole sections of text be 
moved around easily by the editor? 
And duplicated? (These features 
come in handy if certain sections of 
code are repeated in your program.) 
Does the editor accept source code in 
a free-form input, or must informa- 
tion be entered only in specific 
column locations? (Free-form input 
is faster and less prone to error.) 
Does the editor allow long com- 
ments to be entered? (Most do.) 

Once you’ve checked out the text 
editor, consider the features of the 
assembler itself. 

What is the maximum length the 
assembler allows for labels? (When 
you write a program, you will gener- 
ally divide it into small sections, 
which you will label.) The longer the 
label, the more descriptive it can be. 
Length varies between four and 10 
characters, with six the most com- 
mon length available. Does the 
assembler permit local and global 
labels? (If it does, you can use the 
same local label several times when a 
similar, but different, action is being 





********************* *************** 




* 


* 




* SAMPLE ASSEMBLY LANGUAGE PROGRAM * 




**** ******************************** 




ZERO PAGE EQUATES 






TEMP =20, 






EQUATES 






'HOME =FC58 




i 


SPRINT =FDED 






PRINT OUT FIRST TEST MESSAGE 


$0300: 20 58 FC 


‘‘START JSR *H0ME 


CLEAR SCREEN 


$0303: A0 00 


LDY #$0 


ZERO COUNTER 


$0305: B9 12 03 LOOP LDA TEXT , Y 


GET MESSAGE 


$0308: C9 A3 


CMP *# 


END OF TEXT? 


$030A: F0 26 


BEQ *NEXT 


YES, CONTINUE 


$030C: 20 ED FD 


JSR *PRINT 


NO, PRINT IT 


$030F : C8 


INY 


INCREASE CNT 


$0310: DO F3 


BNE LOOP 


GET NEXT CHR. 


$0312: TEXT "THIS IS TEST MESSAGE NUMBER ill 




t" 






PRINT OUT SECOND TEST MESSAGE 


$0332: A0 00 * 


■NEXT LDY #$0 


ZERO COUNTER 


$0334: B9 41 03 LOOP LDA TEXT, Y 


GET MESSAGE 


$0337: C9 A3 


CMP '# 


END OF TEXT? 


$0339: F0 26 


BEQ *M0RE 


YES, CONTINUE 


$033B: 20 ED FD 


JSR * PRINT 


NO, PRINT IT 


$033E : C8 


INY 


INCREASE CNT 


$033F : DO F3 


BNE LOOP 


GET NEXT CHR. 


$0341: TEXT "THIS IS TEST MESSAGE NUMBER 2 1 1 


# 


it 






THIS PART OF THE PROGRAM STORES A 




NUMBER ON ZERO PAGE AND COPIES ONE 




TABLE THAT IS 6 BYTES LONG INTO 




ANOTHER PART OF MEMORY. 




$0361: A9 30 * 


MORE LDA #$30 




$0363: 85 20 


STA *TEMP 




$0365: A0 05 


LDY #$5 




$0367: B9 74 03 LOOP LDA TABLEl.Y 


GET DATA 


$036A: 99 7A 03 


STA TABLE 2, Y 


STORE IT 


$036D : 20 ED FD 


JSR *PRINT 


PRINT IT OUT 


$0370: 88 


DEY 


LOWER COUNT 


$0371: 10 F4 


BPL LOOP 


GET MORE DATA 


$0373: 00 


BRK 


STOP 


$0374: TABLE 1 .06 C5 C4 C3 C2 Cl 


$037A: 00 TABLE 2 BRK 





Many of the features of an assembler can be determined by looking at a sample program written 
with it. In the listing above, the labels LOOP and TEXT are used more than once. This is an in- 
dication that the assembler supports local and global labels, where LOOP and TEXT are local 
labels. In this assembler, global labels are preceded by an asterisk. The method of entering 
ASCII data in a program varies with the assembler. Some allow you to place the text within 
quotation marks as this one does, others require the use of a pseudo op code such as A SC. 
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Sensibly 

Priced 

A new stand-alone 
Paper Tape Reader 




150 CPS reading/ 
bi-directional 
Stops on character 
Includes power supply 
and reader 



416 Junipero Serra Drive 
San Gabriel, California 91776 
(213) 285-1121 



CIRCLE 14 





performed in different parts of the 
program.) If this feature is not 
available, you’ll have to use dif- 
ferent names for the various pro- 
gram sections. This is easy if you’re 
not concerned with keeping the 
labels descriptive — otherwise it’s 
quite a bit more difficult. 

Will the assembler use the stan- 
dard mnemonics devised by the 
manufacturer of your micropro- 
cessor? Some assemblers will not. 
This is particularly true for the Zilog 
Z80 microprocessor. When an as- 
sembler substitutes its own mnemon- 
ics for those of the microprocessor 
manufacturer, the latter’s literature 
on how to program the processor 
will be far less useful to you than it 
could be. 

Relocating and linking codes 

Does the assembler produce relo- 
catable code? In general, when a 
program is assembled to operate in a 
particular area of memory, that is 
the only place where it can operate. 
The reason is that the different sec- 
tions of the same program are not in- 
dependent but part of a coherent 
whole. One section usually contains 
references to other sections, and the 
assembler must be able to locate 
them all. This is only possible if the 
program is residing in the area of 
memory for which it was intended. 



automatically takes information 
provided by the relocating assembler 
and adjusts the modules so they can 
operate in the desired memory 
location. 

This technique can be quite use- 
ful. First, if part of a program must 
be changed, only the module con- 
taining the code to be changed need 
be edited and reassembled. Once 
that is done, the whole program is 
simply connected together again 
from scratch. An additional advan- 
tage of the relocating assembler is 
that it can be used to create a library 
of commonly used subroutines. 
Module libraries are extremely 
useful when large groups of pro- 
grams are written. The source code 
for a particular function need be 
stated but once, and any change in 
the code will automatically be ef- 
fected system-wide. 

Making your own mnemonics 

Are macros available? Some 
assemblers permit programmers to 
define their own mnemonics. Such 
mnemonics are referred to as macros 
and generally consist of short 
segments of code that are used fre- 
quently throughout a program. 
Macros help keep down the length of 
a program. They are in many re- 
spects similar to modules, except 
that macros are part of the program 



USR-330D Modem 



Auto-Dial/ Auto Answer $399 

Connect your TRS-80, Apple, or any other 
computer to the phone lines. 

• 0-300 Baud-Bell 103/113 compatible 

• Serial-RS232 

• Half/Full Duplex 

• 1 year warranty 

FCC Certified 
Direct connection to 
phone lines via RJ11C 
standard extension 
phone jack 

USR-330A Modem $339 

Same as 330D 

but Manual-Originate/Auto-Answer. 




Radio Shack Model II Users - 



We have software to connect you directly 
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Relocatable assembly code 
offers programming flexibility. 



However, it is possible to create 
machine language code that can be 
run anywhere in memory. This is 
known as relocatable code. A pro- 
grammer can generate relocatable 
code by using only a limited number 
of available microprocessor com- 
mands, or by using an assembler that 
produces relocatable code. With 
such an assembler, individual 
modules of machine language code 
are produced, and these are con- 
nected later for use by a program 
called a linker. The linker 



being written, while modules have to 
be pulled in from a disk. In general, 
macros are shorter than modules. 

When a source program is being 
assembled, there is certain informa- 
tion that the assembler itself must 
know. It must know where the pro- 
gram is supposed to run in memory 
and where it will be stored tem- 
porarily. Sometimes these two places 
are the same. It has to know if cer- 
tain information in the source code 
is to be treated as ASCII informa- 
tion, hexadecimal information, a 
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Comparative Features of Various Assemblers 


/j/Ai 


/ / ^ / / / / ^ / / / AA / / 

/$// /£/$//#£* /AAA/A /4A/%¥%aX /A 


<v/ 

y/ 


1. Has Editor 


• 




• 


• 


• 


• 


• 


• 


• 




• 


• 


• ! • 




2. Has Linker 




• 




• 
















• 






3. Has Library 
Manager 




• 




















• 






4. Disk-based 




• 


• 


• 








• 




• 




• 






5. Semi-disk- 
based 




• 




• 


# 






• 


• 


• 




• 


• 




6. Assembles 
Multiple Files 




• 


• 


• 


• 








• 


• 




• 


• 




7. Source stored 
on cassette 


• 










• 


• 
















8. Source stored 
on disk 


• 


• 


• 


• 




• 




• 


• 


• 




• 






9. Object assembled 
to cassette 


• 












• 
















10. Object assembled 
to disk 


• 


• 


• 


• 


• 








• 


• 




• 






11. Supports Macros 




• 




• 






• 


• 




• 




• 






12. Supports Condi- 
tional Assembly 




• 


• 


• 






• 




• 


• 




• 






13. Supports Program 
Libraries 






























14. Supports Macro 
Libraries 




• 




• 








• 




• 




• 




• 


15. Supports Object 
Code Libraries 




• 




• 
















• 






16. Produces Absolute 
Code 


• 




• 




• 


• 


• 


• 


• 


• 


• 




• 


• 


17. Produces Relocat- 
able Code 




• 


• 


• 
















• 






18. Supports Global 
Symbols 




• 




• 




• 




• 








• 






19. Uses Standard 
Mnemonics 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 
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byte, a word, etc. This information 
is conveyed to the assembler through 
a separate set of instructions that are 
often called psuedo-ops. The num- 
ber of pseudo-ops provided by as- 
semblers varies widely, but in gen- 
eral, the more there are, the more 
flexible the assembler is. 

The ideal storage 

How are source programs stored? 
After you have written a machine 
language program with your assem- 
bler, you almost certainly will want 
to store it on some magnetic media, 
probably a floppy diskette. Dif- 
ferent assemblers use different 
storage techniques. Frequently, se- 
quential text or ASCII files are 
utilized. Depending on the computer 
used, this can be a slow way to store 
and re-enter data. A faster way in 
many cases is to use a binary file. 
Here the source program is generally 
stored in memory and then trans- 
ferred to a disk or tape in the form of 
a binary file. 

The ideal assembler should be able 
to store and enter data either way, so 
it will not be a major task to convert 



files from one assembler to another. 

One additional factor that you 
might want to consider when buying 
an assembler: Is a compatible dis- 
assembler available? A disassembler 
simply does the reverse of an assem- 
bler. It takes object code and at- 
tempts to reconstruct a source file 
from it. Good disassemblers exam- 
ine the object code several times and 
produce a source listing with labels. 
Generally these labels take the form 
of an “L” followed by the numbers 
that designate the memory location 
of that label. An example would be 
L9533, where 9533 is the hex- 
adecimal location of the label. 

Once source code is generated by 
the disassembler, it is frequently 
written out as a file that is com- 
pletely compatible with the assem- 
bler for which it is meant. 

Disassemblers are convenient if 
you wish to modify a section of ex- 
isting machine language code and its 
source listing is not available. But be 
aware of one thing: imbedded mes- 
sage tables or raw hexadecimal data 
can seriously foul up any attempt to 
correctly disassemble machine lan- 
guage programs . □ 



Need more information? 



For more information on Assem- 
blers readers may consult the software 
producers and publishers listed here 
by circling the appropriate numbers 
on the reader-service card. 



Apple MAC (Z80)— Microsoft 400 108th Ave.. N.E. 
Suite 200 Bellevue, WA 98004, (206)454-1315 Circle 221 
Apple Assembler (6502)— Apple Computer, 10260 
Bandley Dr., Cupertino, CA 95014, (800) 538-9696 

Circle 222 

Microsoft Assembly language Development System- 
See address shown above for Microsoft. 

ASM 65 (6502)— Programma International, 2908 N. 
Naomi St.. Burbank, CA 91504, (800) 423-2978 

Circle 223 

Atari Assembler (6502) — Atari Consumer Division 1265 
Borregas, Sunnyvale, CA 94086, (800) 538-8547 

Circle 224 

Editor Assembler Plus (Z80)— See address shown above 
for Microsoft. 

Hayden Assembly Language Development System 
(6502)— (Hayden Book Co., 50 Essex St., Rochelle 
Park, NJ 07662, (201) 843-0550 Circle 225 

LISA (6502)— See address shown above for Programma 
International. 

MAC Assembler (8080)— Digital Research P.O. Box 
579, Pacific Grove, CA 93950, (408) 649-3896 Circle 226 
Microproducts Assembler (6502) — Microproducts 30420 
Via Rivera, Rancho Palos Verdes, CA 90274, (213) 
541-5131 Circle 227 

M80 for CP/M (Z80)— See address shown above for 
Microsoft. 

Apparat Assembler (Z80) — Apparat, Inc. 7310 E. 
Princeton, Denver, CO 80222, (303) 758-7275 

Circle 228 

SC Assembler 2 (6502) — SC Software P.O. Box 5537, 
Richardson, TX 75080 Circle 229 

TED 2 (6502)— A. P.P.L.E. 304 Main Ave. S., Suite 300, 
Renton, WA 98055, (206) 271 -45 14 Circle 230 



■■■■■■■■■■■ SOME STRAIGHT TALK ABOUT DISK DRIVES ■■■■■■■■■■■ 

■ DON’T BE CONFUSED BY ALL THE BRAND NAMES YOU SEE IN THE MARKET PLACE, THERE ARE VERY FEN HANUFACTURERS OF THE BASIC 
DRIVE CHASSIS, ALL THE OTHER NANES ARE THOSE OF THE ASSEHBLERS OR THE RETAILERS. 

■ AS HANUFACTURED, THE DRIVE HILL NOT RUN ON A TRS-801, IT MUST BE MODIFIED BY THE ASSEHBLER. 

■ THE OUALITY OF THE DRIVE DELIVERED TO YOU IS DEPENDENT ON BOTH THE HANUFACTURER AND THE ASSEHBLER, THE BEST CAN TURN 
TO JUNK IF THE ASSEMBLY IS INPROPERLY DONE. 

■ THE PONER SUPPLY AND CASE ARE VERY IHPORTANT COHPONENTS OF THE COHPLETE DRIVE, THE CASE HUST ALLON PROPER COOLING 
AIR FLON, AND THE PONER SUPPLY HUST HAINTAIN TNO CONSTANT VOLTAGES. 

■ YOU HUST DEPEND ON THE COHPANY SELLING YOU THE DRIVE TO SERVICE IT AT REASONABLE COST NHEN IT FAILS YOU, THE 
HANUFACTURER IS NOT EQUIPPED TO DO THIS! 

■ THE BEST HEASURE OF QUALITY IN A DRIVE IS IT’S SPECIFICATIONS, NILL IT HANDLE DOUBLE DENSITY, NHAT IS THE TRACK TO 
TRACK ACCESS TIHE, THE ANSNERS TO THESE TNO QUESTIONS INDICATE THE PRECISION OF IT’S COHPONENTS. 

■ NHAT KIND OF DRIVE SHOULD YOU BUY ? LEVEL IV HAS CHOSEN TO DISTRIBUTE EXCLUSIVELY, THE HPI LINE, ALL HODELS OF HPI 

ARE DOUBLE DENSITY RATED AND REQUIRE ONLY A FIVE HILLI-SECOND TRACK TO TRACK ACCESS TIHE. 

■ NHAT DO ALL THE HODEL NUHBERS HEAN? 

B-51» 40 TRACKS SIN6LE HEAD SIN6LE SIDE B-52« 40/40 TRACKS DOUBLE HEAD DOUBLE SIDE 

B-91* 80 TRACKS SIN6LE HEAD SIN6LE SIDE B-92- 80/80 TRACKS DOUBLE HEAD DOUBLE SIDE 

(DOUBLE HEADS) -READ BOTH SIDES OF DISK (DUALS)-TNO DRIVES IN ONE CASE (RAN) -NO PONER SUPPLY OR CASE 

■ NHERE SHOULD YOU BUY YOUR DRIVE, LEVEL IV IS ONE OF THE OLDEST AND LARGEST DISTRIBUTORS OF TRS-80* EOUIPHENT, LOOK 

AT THE ADS IN YOUR OLD HA6AZINE8, HANY OF THE ADVERTISERS ARE NO LONGER IN BUSINESS, LEVEL IV HAS BEEN A LEADER 

SINCE THE BEGINNING, NE STAND BEHIND OUR PRODUCTS, AND NE’LL BE HERE NHEN YOU NEED HELP. 

■ NHERE DO THE NATIONALLY KNONN AUTHORS BUY THEIR DRIVES ? LEVEL IV CAN SHON COPIES OF SALES RECEIPTS FOR DRIVES TO 
HOST OF THEH, LANCE HICKLUS, SCOTT ADAHS, VERNON HESTER, BOB (CAPTAIN SO) LIDDIL, DICK BALCOH, KIH NATT, ETC. 
TO THESE HEN COMPUTING IS NOT A HOBBY, IT IS THEIR PROFESSION. 

■ CALL FOR OUR LON PRICES ON NEN AND USED DRIVES, REHENBER, NE ALSO TAKE TRADES, AND PAY THE SHIPPING! 

LEVEL IV PRODUCTS INC. 32238 SCHOOLCRAFT, LIVONIA, MI 48150 
PH0NE8 s MI (313) 525-6200 OTHERS 800-521-3305 (TOLL FREE) 
t a trademark of the RADIO SHACK DIV. of TANDY CORP. 



44 Personal Computing april i98i 



CIRCLE 17 



27 Questions To Ask 
About Assemblers 



H ere is a list of questions that will 
be helpful in your selection of 
an assembler. If you’re purchasing it 
from a store, get a demonstration of 
the program and verify that it meets 
your requirements, as determined by 
your answers to these questions. 

If you are buying through the mail, 
send a letter to the vendor with a copy 
of the questions. If he hasn’t got the 
time to answer them, he probably 
won’t have the time to help you later 
if any problems arise. Find out before 
you buy. 

While these questions represent a 
good starting point, they are by no 
means all-inclusive. You may have 
specific requirements that are not 
addressed here. Don’t forget to con- 
sider these as well. 

1. What hardware configuration is 
required? Will it work on your cur- 
rent system, or must additional hard- 
ware be purchased? 

2. Does it come with an editor? If so, 
is it easy to use? 

3. Does the editor have a search and 
replace capability? 

4. Is it a screen editor or a line 
editor? 

5. Is it a modular assembler/editor 
or a combined one? 

6. What kind of storage media does 
it accommodate (tape or disk or 
both)? 

7. Does it store source code in stan- 
dard text files or in binary files? 

8. Is it memory-oriented or disk- 
oriented? 

9. Can object code be assembled 
directly onto disk? 

10. Does the assembler produce ab- 
solute code or relocatable code? 

11. Does the assembler use the 
microprocessor manfacturer’s stan- 
dard mnemonics? 



12. What is the maximum number of 
characters permitted in a label? (The 
more the better.) 

13. Does the assembler support global 
and local labels? 

14. Can it assemble more than one file 
at a time? 

15. Does it permit free-form entry of 
source code? 

16. Does it print out the entire source 
and object file together in an easily 
readable format? 

17. Does it produce a symbol 
reference table after an assembly? 

18. Does it check syntax on entry, or 
must you wait until the program is 
assembled to locate errors? 

19. Does it give English language 
error messages or number codes? 
(The former are much easier to 
understand.) 

20. Does it flag errors in assembly so 
that they are easy to locate? 

21. How many pseudo-ops does it 
have? (In general, the more, the 
better.) 

22. How fast does it assemble source 
codes? (This may be a factor if you 
write long programs.) 

23. Does the assembler support 
macros? If so, does it support macro 
libraries? 

24. Is a compatible disassembler 
available for it? 

25. Must a printer be used in order to 
examine the assembled code? 

26. Can it be used with any kind of 
printer interface? 

27. Is the output formatted into a 
listing with numbered and titled 
pages? 



^ CompuBridge® 0 

Contract Bridge Series 
For Apple II ^ 
(No special hardware needed) 

Elementary 32K Cassette $19.95 
Complete 32K Cassette $29.95 
Complete 48K Diskette $39.95 
Each course includes a series of pro- 
grammed lessons plus the unique 
QUIZMAKER which deals random 
hands, then checks your answers and 
quizzes you or supplies the correct 
answer. The complete course in- 
cludes popular conventions such as 
Stayman and Jacoby. 

NEW-DEFENDER’S PLAY 
32K Cassette $29.95 

48 K Diskette $39.95 

Instruction in opening leads against 
notrump and suit contracts. QUIZ- 
MAKER deals limitless random hands 
and points out the correct lead. 

Available from your Apple Dealer or 
CompuBridge Division, Barclay 
Bridge, Port Chester, N.Y. 10573. 



Please send 

for 32K 48K 

Check enclosed or charge to 

VISA MC Card No 

Name 

Address — 



N.Y. Residents add Sales Tax 
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An Introduction 
To Printer Interfaces 

BY JULES H. GILDER 



O ne of the most useful devices 
that you will probably ever 
hook up to a personal computer 
is a printer. There are many types 
of personal computers available, 
just as there are many types of 
printers available, and they can’t 
all be connected to each other 
just like that. In order to connect 
them together, it is necessary to 
have a device that matches the 
computer to the printer. This 
device is known as a printer 
interface. 

In general, a printer interface 
is an electronic circuit that is 
capable of taking electrical 
signals from the computer and 
converting them into the type of 
electrical signals that are needed 
to operate a printer. These 
printer interfaces can be classi- 
fied into two major categories: 
parallel interfaces and serial in- 
terfaces. The differences between 
the two is in how they send the 
information to the printer. 

Inside the computer, all of the 
data to be printed are repre- 
sented as digital signals that are 
composed of 8 pulses, or bits. 
Each bit is moved around within 
the computer on a separate elec- 
trical path. So that in order to 
form a single character, it is 
necessary to collect 8 separate 
bits. By definition, 8 bits con- 
stitute a byte, or character. 

In parallel printer interfaces 
each of the individual data bits 
that make up a single character is 
sent directly to the printer on its 
own separate electrical path. So, 
to send information to a printer 
using a parallel interface, a min- 
imum of 8 individual wires must 
be connected between the printer 
and the computer. A little later 
we’ll see that more than 8 are ac- 




An inexpensive interface, the Parallel Output Port Card from Microproducts comes 
with driver software on cassette or on a separate EPROM that plugs into the Apple II 
mother board. 




The Model 7710 is an asynchronous serial interface, for the Apple II, from California 
Computer Systems. DIP switches permit selection of one of 14 different baud rates. 
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tually used. 

In serial printer interfaces, 
each of the 8 bits that form a 
single character are stored tem- 
porarily. Electronic circuitry 
associated with the interface 
takes each bit, one at a time and 
sends it over a pair of wires to the 
printer, where the 8 bits are again 
temporarily stored until all eight 
of them arrive. Once all eight bits 
are present, the character that 
was sent can be determined, and 
printed. 

In theory therefore, a serial in- 
terface requires only two wires 
between the computer and the 
printer compared to the eight 
wires required for the parallel in- 
terface. In both cases, however, 
extra wires are added to provide 
for additional functions. 

Two types of parallel interfaces 

Parallel printer interfaces can 
be broken down into two major 
categories those that are Cen- 
tronics compatible and those that 
are compatible with the IEEE 
488 General Purpose Instrument 
Bus (GPIB). 

The Centronics interface is an 
unofficial industry standard for 
printers that use parallel data. 
But beware. Not all manufac- 
turers implement all of the 
features of the interface. This 
may take the form of not includ- 
ing all of the control and aux- 
iliary signal lines in the interface 
or not providing the terminating 
connector. The standard connec- 
tor used is a 36-position Am- 
phenol connector. 

Of the 36 pins available on the 
connector, only 31 have defined 
functions in the Centronics inter- 
face. So if a printer manufac- 
turer wishes to add additional 
features to his printer, he may 
choose to make these available 
by using the undefined pins on 
the connector, leading to incom- 
patibility. 

Handshaking is required 

A personal computer can send 
information to a printer faster 
than it can be printed. If this 
happens, you wind up with a ser- 
ious problem: part of the infor- 




Designed as an output only interface, 
the TNW-1000 converts the PET’s 
GPIB output to RS-232. 




The Macrotronics parallel interfaces 
plug into the controller jacks of the 
Atari 400 and 800. 



mation will be lost and the end 
result could be gibberish. If the 
computer and the printer had 
some means of communicating 
with each other, this problem 
could be eliminated. The com- 
puter could send a message to the 
printer saying, “Here comes a 
character for you to print.’' If 
the computer now waited until it 
got a response from the printer 
saying, “Okay, I’ve got it”, be- 
fore sending another character, 
no data would be lost. This in- 
terplay back and forth between 
the computer and the printer, in 
computer jargon, is called hand- 
shaking. 

In the Centronics interface, 
there are two pins on the connec- 
tor through which these hand- 
shaking signals are transmitted; 
pins 1 and 10. As you can see 
fro m Tab le 1, pin 1 is labelled 
STROBE. This is the line that 
carries the message from the 



Table 1- 


-Centronics Interface 


Pin No. 


Function 


1 


STROBE 


2 


DATA 1 


3 


DATA 2 


4 


DATA 3 


5 


DATA 4 


6 


DATA 5 


7 


DATA 6 


8 


DATA 7 


9 


DATA 8 


10 


ACKNOWLEDGE 


11 


BUSY 


12 


PAPER OUT 


13 


SELECTED 


14 


UNASSIGNED 


15 


OSCXT 


16 


SIGNAL GROUND 


17 


CHASSIS GROUND 


18 


+ 5 VOLTS 


19-30 


SHIELD WIRES 


31 


INITIALIZE 


32 


FAULT 


33-36 


UNASSIGNED 




The AIO card from SSM combines a 
parallel and serial interface on one 
Apple compatible card. 



computer telling the printer that 
it has a character ready to be 
printed. Pin 10 is connected to 
the line that comes from the 
printer and tells the computer 
that it has received the character 
that was sent and is ready for 
another character. This line is 
labelled ACKNOWLEDGE. 

The eight pins between pins 1 
and 10 are used to transmit the 
information for each character. 

The Centronics interface has 
several signals associated with it, 
the most important of these is the 
BUSY signal which is found on 
pin 11. If the printer should mal- 
function for some reason, say it 
runs out of paper, it’s possible 
that an ACKNOWLEDGE 
signal will never be sent back to 
the computer. If this occurs, the 
computer can be hung up be- 
cause it is waiting for a signal 
that is not being sent. The BUSY 
line of the interface prevents this. 
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It can be used to tell the com- 
puter that the printer is not 
available and that it can go ahead 
and do something else until the 
signal on the BUSY line changes 
again. 

Getting on the IEEE bus 

Another parallel interface, one 
that has not found wide accep- 
tance in printer applications is 
the IEEE 488 GPIB interface. 
Originally developed by the 
Hewlett-Packard Company as a 
means of interfacing program- 
mable instruments such as fre- 
quency synthesizers and coun- 
ter/timers to each other, the bus 
is used by PET and CBM com- 
puters to communicate with 
printers. 

The interface consists of 24 
parallel lines, 8 of which are used 
as grounds, 8 of which are used 
to send parallel data, 5 of which 
are bus management lines and 3 
of which are handshaking lines. 
These last three are called Not 
Ready For Data (NRFD), Data 
Valid (DAV) and Not Data Ac- 
cepted (NDAC). 

An interesting thing about the 
GPIB interface is that it allows 
several devices to be connected 
together at one time. The inter- 
face is arranged so that it waits 
until the slowest device that is 
connected is ready before it pro- 
ceeds. 

The GPIB interface recognizes 
three different types of devices 
that can be connected to it: 



Table 2- 


-IEEE 488 Interface 


PinNo. 


Function 


1 


DATA 1 


2 


DATA 2 


3 


DATA 3 


4 


DATA 4 


5 


EIO 


6 


DAV 


7 


NRFD 


8 


NDAC 


9 


IFC 


10 


SRQ 


11 


ATN 


12 


CHASSIS GROUND 


13 


DATA 5 


14 


DATA 6 


15 


DATA 7 


16 


DATA 8 


17 


REMOTE ENABLE 


18-24 


GROUND 




The Apple can be interfaced to the IEEE 488 bus using the Model 7490 interface card 
from CCS. It is capable of connecting up to 15 talkers , listeners and/or controllers. 



Talkers, Listeners and Con- 
trollers. Transfer of information 
from a personal computer to a 
printer involves a talker (the 
computer) and one or more lis- 
teners (printers). In operation the 
interface performs as follows. A 
talker waits until all listeners are 
ready. They signal this by releas- 
ing the NRFD line. The talker 
puts the data onto the data lines 
and then sets DAV, telling the 
listeners that the data is ready to 
be sampled. As each listener 
detects that the DAV line is set, it 
activates its NRFD line, takes the 
information from the data bus 
and releases the NDAC line. The 
talker can detect when the last 
listener releases the NDAC line 
and then it resets the DAV line 
which tells the listeners that the 
information on the data bus is no 
longer valid. New information is 
then placed on the bus and the 
process starts all over again. 

Go serial with RS-232C 

A popular method of connect- 
ing computers to printers is with 
a serial interface. The reason for 
this is it requires fewer wires than 
a parallel interface. More impor- 
tantly, the length of the wires can 
be considerably longer because 
there is less chance of external 
noise being a problem. In addi- 
tion, since most applications 



only use between two and four 
wires, it is possible to use 
shielded cables without incurring 
too much of an additional 
expense. 

Users of serial interfaces must 
be very careful. While the 
RS-232C serial interface stan- 
dard is officially recognized by 
the industry, most users and even 
many manufacturers do not truly 
understand it. Many RS-232C 
interfaces exist and they are not 
all compatible. 

The first area of confusion is 
(< continued on page 71) 



Table 3— RS-232C Interface 

Pin No. Function 

1 Protective Ground 

2 Transmitted Data 

3 Received Data 

4 Request To Send 

5 Clear To Send 

6 Data Set Ready 

7 Signal Ground 

8 Carrier Detector 

9 Data Set Test 

10 Data Set Test 

11 Unassigned 

12 Secondary Carrier Detector 

13 Secondary Clear To Send 

14 Secondary Transmitted Data 

15 Transmit Clock (DCE) 

16 Secondary Received Data 

17 Receive Clock 

18 Unassigned 

19 Secondary Request To Send 

20 Data Terminal Ready 

21 Signal Quality Detector 

22 Ring Indicator 

23 Data Signal Rate Selector 

24 Transmit Clock (DTE) 

25 Unassigned 



48 Personal Computing april issi 




WE WILL NOT BE UNDERSOLD 



DISK DRIVES 






FOR TRS-80* Model I 
CCI-100TEAC 5 Vi", 40 Track (102K) $314 
CCI-100MPI 5V4", 40 Track (102K) $319 
CCI-280 5 Vi", 80 Track (204K) $429 



PRINTERS 



ADD-ON DRIVES FOR ZENITH Z-89 
CCI-189 5 1 /.", 40 Track (102K) $394 

CCI-289 5 Vi", 80 Track (204K) $499 

Z-87 Dual 5 Vi" system $995 

External card edge and power supply included. 90 day warranty/one 
year on power supply. 




NEC Spinwriter 

Letter Quality High Speed Printer 
R.O. 

R.O. with tractor feed 
KSR with tractor feed 



RAW DRIVES 8" SHUGART 801R 
5Vi" MPI, TEAC orTANDOM 

MORROW DESIGNS/THINKER TOYS™ 
DISCUS 2D 1 DRIVE $ 938 

DISCUS 2 + 2 1 DRIVE $1259 

DISCUS Hard Disk M26 $3990 



$425 
$ CALL 



2 DRIVE $1635 
2 DRIVE $2245 
M10 $2999 



C.ITOH Starwriter $1795 

EPSON MX-80 
PAPER TIGER 

IDS 445 Graphics & 2K buffer 

IDS 460 Graphics & 2k buffer 

IDS 560 Graphics 

ANADEX DP-8000 $849 

OKIDATA 

Microline 80 Friction & pin feed 
Microline 80 Friction, and pin & tractor feed 
Microline 82 Friction & pin feed feed 
Microline 83 120 cps, uses up to 15" paper 



Starwriter II 



DP-9500/01 



CENTRONICS 730 $ 595 



737 $ 780 



779 



DEI CARTRIDGE TAPE BACK-UP 

For your hard disk. With either S-100 control card 

or piggy back board for single board Z-80 computers. $2995 

DISK OPERATING SYSTEMS 

PATCH PAK #4 by Percom Data 
CP/M' for Model I, Zenith $145 

NEWDOS Plus 40track $ 79 



EATON LRC 7000 

TI-810 

TRS-80* software, compressed print & vert, form control 



$2395 

$2595 

$2895 

$1995 
$ CALL 

$ 699 
$1050 
$1599 
$1345 

$ 499 
$ 599 
$ 719 
$ 995 
$ 969 
$ 269 

$1865 



$8.95 

for Model II, Altos $169 
NEWDOS 80 $135 



16K RAM KITS 

200 ns for TRS-80' 



2 for S56 $30 

, Apple II, (specify): Jumpers $2.50 



S-100 CALIFORNIA COMPUTER SYSTEMS 



DISKETTES — Box of 10 with plastic library case 
S'/a" Scotch S35 Maxell $40 BASF/Verbatim $24 

8" Scotch $50 Maxell $55 BASF/Verbatim $36 

CLEAR PLASTIC CASE-Holds 505%" diskettes $19 



COMPLETE SYSTEMS 

ARCHIVES 



$ CALL 




ALTOS 


ACS8000 Series 




$ CALL 








APPLE 


II-16K $1075 


III-96K 


$3749 


MAINFRAME 


Model 2200A 


$349 




Call for other Apple products 






Z80 CPU 


Model 2810 


$269 


TRS-80* 


II-64K $3499 


III-16K 


$ 899 


MOTHER BOARD 


Model 2501 


$ CALL 


ZENITH 


48K, all-in-one computer 




$2395 


16K STATIC RAM, 200ns 


Model 201 6BC 


$309 


ZENITH 


Z-19 




$ 795 


32K STATIC RAM, 200ns 


Model 2032C 


$619 


TELEVIDEO 


920C $ 748 


950 


$1049 


64K DYNAMIC RAM 


Model 2065A 


$599 


IBM 


3101 Display Terminal 




$1195 


FLOPPY DISC CONTROLLER 


Model 2422A 


$359 


ATARI 


400 $ 479 


800 


$ 795 


EXTENDER BOARD 


Model 2520 


$ CALL 


APF 


Game Only $ 95 


System $ 489 


2P + 2S I/O 


Model 2718 


$ CALL 


MATTEL 


INTELLIVISION 




$ 229 








Used TRS-80* 


Model 1 Computers, tested and guaranteed 


$ CALL 


ACCESSORIES 














Z-80SOFTCARD 




$299.00 


MONITORS 






SCOTCH HEAD CLEANING DISKETTE: Cleans drive 




APF 


9" B & W TVM-10 




$120 


Read/Write head in 30 seconds; specify 5 Vi" or 8". 


$ 25.00 


BELL & 








FLOPPY SAVER: Protection for center holes of 5 Vi" 




HOWELL 


9" B & W BHD911 




$220 


floppy disks. Installation tools and rings for 25 diskettes. 


$ 11.95 


LEEDEX 


12" B & W $129 


13" Color $389 




Re-orders of rings only 


$ 6.95 


SANYO 


9" B & W VM4509 




$155 


VIDEX BOARD 80 Column, U/L case conversion card 


$279.00 


SANYO 


12" B&W DM5012 




$226 


CRT FILM: Helps eliminate external glare, 9" 


$ 29.00 


SANYO 


12" Green Screen DM5112 




$238 


RF MODULATOR: Adapts video to TV 


$ 29.00 


SANYO 


13" Color DMC6013 




$416 


TRS-80 & OTHER MYSTERIES 




$ 18.95 


ZENITH 


13" Color 




$379 


NEC SPINWRITER THIMBLE 


$11.95 RIBBON 


$ 6.00 



TELECOMMUNICATIONS 

LIVERMORE STAR MODEM 2-year guarantee 
UNIVERSAL DATA SYSTEMS UDS-103 
D-CAT HARD WIRED DIRECT MODEM 
AUTO-CAT Auto Answer, Direct Connect Modem 



CCS CARDS: Parallel or serial printer interface cards 
RS232: For Radio Shack Interface. 

$145 DISK-DRIVE EXTENDER CABLES: Fits all mini-disk drives. 

$179 SIX (6) PRONG ISOLATOR: ISO-2 

$189 AC FILTER/6 PRONG POWER STRIP 

$249 DISK DRIVE CABLES: 2 drive $29.00 4 drive 



$115.00 
$ 89.00 
$ 16.95 
$ 54.00 
$ 39.00 
$ 35.00 



For fast delivery, send certified checks, money orders or call to arrange direct bank wire transfers. Personal or company checks require two 
to three weeks to clear. All prices are mail order only and are subject to change without notice. Call for shipping charges. 



dealer (national/international) inquiries invited Send for FREE Catalogue 



The CPU SHOP 



TO ORDER CALL TOLL FREE 1-800-343-6522 

TWX: 710-348-1796 Massachusetts Residents call 617/242-3361 



5 Dexter Row, Dept. K04M 
Charlestown. Massachusetts 02129 
Hours 10AM-6PM (EST) Mon.-Fri. (Sat. till 5) 



Technical Information call 617/242-3361 
Massachusetts Residents add 5% Sales Tax 
Tandy Corporation Trademark/” Digital Research 
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An Intelligent Alternative 




THE FEATURES 

Automatic justification of the right margin 

The electronics of the TYPRINTER 221 have made 
right hand justification a simple, automatic 
operation. 

Phrase and format storage 

Phrases, dates, addresses, data. etc. that 
may be stored in your computer's mem 
orymay be sent over to the printer and 
stored in one of the "memory bins" of the 
printer. This information may then be used by the 
operator in the manual mode. This can save you 
hours when trying to get a form "just right." 



In the research you are doing before purchas- 
ing your computer printer, you are probably con- 
fused by the various claims, speeds, choices, 
shapes and prices. Well, we'd like to clear the air 
a bit and tell you about the most unusual comput- 
er-printer around — the TYPRINTER 221. 

You see, it's unusual because it is totally 
compatible with every computer and word proces- 
sing program . . . from the largest to the smallest. 
It's versatile to the point of incredibility . . . We'll 
discuss the broad advantages and explain the 
details. 



THE DAISY WHEEL 

The special daisy wheel supplied is of a unique 
design consisting of a 1 00 character carrying radii. 
Each radii is formed of two distinct types of 
plastic — an "elastic plastic" for the stalk of the 
radii, and a comparatively "hard plastic" used to 
form the character area. This, combined with a 
very narrow character profile and a special posi- 
tioner on each of the 100 radii, guarantees a 
uniform character density. There is near perfect 
geometric positioning of the character with no 
character higher or lower than the others. And 
because of its unique dual material design, micro- 
vibrations have virtually been eliminated, leaving 
your final copy clean, clear and smudge free. The 
copy produced is comparable to that produced by 
metal daisy wheels and at a fraction of the cost. 



HARD SECTION 




THE KEYBOARD 

The keyboard has been referred to as a triumph of 
human engineering - from the way the keys seem 
to have been custom designed to fit your fingers, 
to the way the special feature switches have been 
grouped. A flip of a switch (or under computer 
control of course) and the printer becomes a 
foreign language machine. Push a button, and like 
magic the printer automatically locates and lines 
up columns of figures, perfectly balanced between 
the margins. This incredibly fast, extraordinarily 
quiet electronic keyboard puts more programming 
power at you fingertips then printers costing five 
to ten times as much. 



TYPRINTER 221 

THE DISPLAY 

The TYPRINTER 221 presents a new dimension in 
operator/machine communications. In the manual 
(typewriter) mode, the printer controls and verifies 
all entries before printing. The display exhibits the 
last 1 5 characters of the text, word-by-word, until 
the end of the line. The operator may control what 
will be printed before the actual printing takes 
place. This new found flexibility enables you to 
make modifications along the entire line and in 
both directions. This 20 character plasma display 
has the ability to scroll backwards as well as 
forwards; will give the operator a visual indication 
as to which print mode is currently being selected 
as well as the number of characters remaining 
before the right margin is reached. The display will 
also indicate to the operator; 

The number ot characters available What characters will be inserted 
in the memory into an existing text. 

When the printer is m an error When the memory lor the previous 
condition line has been selected. 

When a pre programmed form lay A warning message that the end ot 
out has been selected the page is being approached. 

When the printer is operating from That a hyphenation decision must be 
the internal memory. made 

PRINT MODE 

The TYPRINTER 221 will allow you to automatic- 
ally highlight individual characters, words or 
complete sentences Whatever is entered from 
the keyboard or from the computer, even an 
existing text file, can be printed in one or more 
of the five different modes: 
traditional printing; 
underlined characters; 
true bold characters where the horizontal 
component of the character is increased 
without disturbing the vertical com- 
ponent; 

characters which are both bold and under- 
lined, and; 

a feature unique among computer printers- 
printing in reverse — white on black, 
sort of reverse video on paper. 

MULTILINGUAL CAPABILITY 

A unique and useful feature of the TYPRINTER 221 
is its capability of being able to print in several 
languages without changing the daisy wheel. 
In addition to English, every standard daisy wheel 
has the ability and the necessary characters to 
print in French, Spanish, Italian and German. 



Automatic centering 

The TYPRINTER 221 will not only center any title 
between the pre set margins, but will also center 
over one or more columns, or over any specific 
point and will even align copy with the right 
margin independent of the left margin. 
Automatic vertical lines 

A command from the computer enables an auto- 
matic feature which prints vertical lines at any 
point on the paper. 

Automatic tab sequence recall 
With the TYPRINTER 221 you may store and recall 
the most frequently needed margin and tab 
sequences for applications such as daily corres- 
pondence. statistical reports, etc. This guarantees 
consistent high quality appearance of each 
document. 

Paragraph indent 

A computer command instantly sets a temporary 
margin in order to print one or more indented 
paragraphs with respect to the right margin. 
Automatic decimal point location 
No matter how many figures to either the left or 
right of the decimal point, the TYPRINTER 221 
will automatically line up the figures with the 
decimal point in any position you choose. 
Statistical printing has never been easier. 

Column layout 

This feature allows you to obtain automatic and 
perfect distribution of spaces between columns in 
respect to the margins. A perfect page balance is 
assured without the need to carry out calculations 
or additional operations. 

There is a wide variety of options that you can 
add to TYPRINTER 221. 

By now you are probably convinced that we 
are sold on our machine, and we hope you can 
understand why. In fact, why don't you use these 
facts to measure against any and/or all the other 
computer printers on the market. 

When you do, you will realize the TYPRINTER 
221 is an intelligent electronic typewriter, a text 
formatter — and a brilliant computer printer — 
available at a suggested list price of only $2850. 

TYPRINTER 221 is available at your local 
computer shop — or we'll tell you where you can 
see and try one if you call us at 

HOWARD 
INDUSTRIES 

2051 E. CERRITOS AVE., 8C 
ANAHEIM, CA 92806 
714/778-3443 
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CIRCLE 20 




It’s Not All Drill and Practice 



BY CAROL KLITZNER 



E veryone who has paid any attention 
at all to the microcomputer revolu- 
tion is somewhat familiar with the uses 
of computers for learning. Everybody 
must have seen at least one drill-and- 
practice math program at a show 
somewhere. Maybe most people think 
that’s all there is to education with 
computers. In this article, I’d like to 
broaden that view by showing three of 
the main approaches to teaching with 
the computer. 

Each approach to computer software 
is based on different assumptions about 
how people learn, and results in a dif- 
ferent kind of software. As I present the 
three types, I’ll give an example of how 
each approach would be used to present 
the same piece of information to a 
learner — to illustrate the ways the 
software would differ. 

I think a perspective on different ap- 
proaches will help people to evaluate 
software before they buy it for their 
own kids or for classroom use. To some 
extent, you should judge different 



styles of software by different stan- 
dards. And you may look for different 
styles of software for different subjects. 
I hope this will become clear as we 
proceed. 

Drill and practice 

The major approaches to educational 
software that are seen today can all be 
traced back to the computer-based edu- 
cation in the 1960s. The approaches 
were developed for large computers 
with time-sharing systems, but they are 
now used on micros. 

The first approach — drill and prac- 
tice — is traceable to Patrick Suppe’s 
Stanford University computer project, 
which developed, among many other 
things, a drill and practice arithmetic 
program. Drill and practice was based 
on a mathematical model of learning. 
The model said you could tell when 
someone had learned a skill or concept 
by presenting a sequence of examples 
and keeping track of the patterns of 



right answers until they matched a 
“criterion” that meant the skill had 
been learned. 

For example, just to pull some num- 
bers out of the air, you might present a 
series of simple multiplication prob- 
lems and decide the learner had mas- 
tered this type of problem when he or 
she got 80 percent correct on each of 
two series of 20 problems. Or you 
might set the criterion level at 90 per- 
cent. 

This kind of drill and practice ap- 
proach can be seen today on micros in 
the Milliken math package or the Radio 
Shack math drill and in many other 
education programs. 

Drill in computer literacy 

I ’ve picked a topic in computer liter- 
acy to illustrate how the different ap- 
proaches work. Computer literacy, is, 
of course, the ability to be fluent in a 
computer language like BASIC and to 
understand how computers are used in a 
variety of areas. If you were learning 
BASIC, one thing you would learn is 
how to cause the computer to “loop” 
around to repeat an action a number of 
times, and count the number of repeti- 
tions. Example 1 shows how the 
BASIC words FOR and NEXT might 
be presented to you via drill and prac- 
tice. 

Y ou can see that you would certainly 
learn to write this kind of statement 
perfectly. Then you’d go on to practice 
some other aspect of loops, and finally 
to put it all together. 

Use programmed instruction 

The tutorial approach was also de- 
veloped in the 1960s. The basis for this 
approach was B. F. Skinner’s pro- 
grammed instruction. You probably 
have encountered at least one pro- 
grammed-instruction book somewhere 
along the line. It presents information 
in tiny units, asks a question on that tiny 
piece of information, and lets you find 



Example 1: Drill and Practice in Computer Literacy 

(The drill-and-practice program would probably not explain the commands FOR 
and NEXT to you at all. It would assume these had been explained elsewhere, and 
would present an apparently infinite series of questions like these:) 

USE FOR AND NEXT TO WRITE TWO STATEMENTS THAT WILL MAKE 
THE COMPUTER COUNT FROM 10 TO 1 . 



USE FOR AND NEXT TO WRITE TWO STATEMENTS THAT WILL MAKE 
THE COMPUTER COUNT FROM 1 TO 30. 



USE FOR AND NEXT TO WRITE TWO STATEMENTS THAT WILL MAKE 
THE COMPUTER COUNT FROM 0 TO 5. 



USE FOR AND NEXT TO WRITE TWO STATEMENTS THAT WILL MAKE 
THE COMPUTER COUNT FROM 1 TO 10. 



(When you could do 20 in a row correctly, you’d go on to the next kind of question.) 
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Example 2: Tutorial in Computer Literacy 

(The computer would present the commands FOR and NEXT and describe their 
use. Then it would ask:) 

WHAT IS THE PURPOSE OF THE FOR AND NEXT COMMANDS? 



A. TO REPEAT A SEQUENCE AND COUNT THE REPETITIONS 

B. TO LOOP FOREVER 

C. TO TELL YOU WHAT TO DO NEXT 

D. TO PRINT NUMBERS ON THE SCREEN 



(The computer would tell you how this type of loop compares to other loops you’ve 
studied and ask:) 



FOR/NEXT LOOPS ARE SIMILAR TO LOOPS. 



(The computer would show you an example of a loop and explain how the loop 
counts from 1 to 5.) 

FOR X = 1 TO 5 
NEXT X 



NOW WRITE THE FIRST LINE OF A LOOP THAT COUNTS FROM 1 TO 10. 



THE VARIABLE X ACTS AS A COUNTER FOR THE LOOP. (TRUE OR 
FALSE) 



(The program would continue in this way through all the concepts of the loop.) 



Example 3: The Computer as a Tool in Computer Literacy 

(The program would give you this example over and over again.) 

10 FOR X = 1 TO 10 
20 PRINT X 
30 NEXT X 

RUN THIS TO .SEE WHAT HAPPENS. THEN CHANGE ANYTHING IN THE 
PROGRAM AND RUN IT AGAIN TO SEE WHAT IS DIFFERENT. 



out if you answered correctly before 
you go on to the next tiny bit of infor- 
mation. P-I is supposed to gradually 
shape your behavior until you reach a 
level where you have all the pieces of 
the skill you’re learning. 

Tutorials on the computer followed 
this model, but presented the informa- 
tion on the teletype or screen. 

Programmed instruction and tu- 
torials have come a long way. Most 
notably, they are not as tedious and 
repetitious as they once were. But you 
can still recognize the many tutorial 
software packages for micros because 
they present information in logical se- 
quences and pause frequently to ask a 
question based on the information. 

Tutorials in computer literacy 

In our computer literacy course, the 
commands FOR and NEXT would be 
presented as they are in Example 2. 

Again, you can see that this would 
probably work. You would learn how 
to use loops, and, depending on how 
well the sequence was written, you 
would understand what you were doing 
very well. 

The computer as a tool 

As a reaction against the first two 
approaches to software, which were 
criticized as ‘ ‘page turners ’ ’ that didn ’t 
go beyond automating a textbook, the 
problem-solving approach developed. 

In an early example, BASIC was 
taught to high school students in the late 
60s to help them solve math problems. 
They learned both programming and 
math. A second example, the Logo pro- 
ject, was started by Seymour Papert 
and Walter Feurzeig at M.I.T. Based 
on the theories of Jean Piaget about 
how children learn logic, the project 
teaches very young children to solve 
problems of their choice using the Logo 
language. For example, the children 
can program a computer-driven “tur- 
tle” to draw geometric figures. 

I think of this approach as using the 
computer as a tool because what all the 
projects have in common is that the 
student is given a chance to explore a 
domain of knowledge by controlling 
the computer and using it as a tool. 

An example of this approach on a 
micro is a program developed by Ad- 
vanced Learning Technology under an 
Apple Education Foundation grant. 
Young children learn the concepts 
above, below, left and right using free 



exploration activities. In one phase of 
In our computer literacy course, the 
computer would present the program in 
Example 3. You wouldn’t understand 
the program when you first saw it, but 
you could run it and see what hap- 



the program, as the child touches the 
above a midpoint on the keyboard, 
graphics appear above a line on the 
screen, and a voice says ‘ ‘above. ’ ’ The 
opposite happens when keys are 
touched below the midpoint. 
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pened, then change anything about it 
and run it again as often as you liked. 
Gradually you would begin to form 
hypotheses about what each part of 
each statement did. The computer 
might give you feedback to every 
change you made, telling you after the 
run what was different that time. 

It might take you a long time to form 
and test hypotheses, but eventually you 
would understand these commands 
thoroughly. 

Picking software 

In picking educational software for 
your children or for a class, you are 
faced with the task of making a quick 
judgment on whether a particular pro- 
gram is suitable and useful. One of the 
first things you might do is note what 
approach the software uses and decide 
whether that is the approach you prefer 
for that particular subject. 

Although all the approaches I de- 
scribed can work very well, some top- 
ics lend themselves to one approach or 
another. I think the drill and practice 
and computer-as-a-tool approaches 
were not as effective as the tutorial in 
our computer literacy example. On the 
other hand, drill and practice is very 



useful for practice of computation 
skills. And the computer as a tool is a 
useful approach for exploring a set of 
related laws in a simulation of a science 
experiment. 

Once you’ve decided that the ap- 
proach is appropriate for the subject 
and that the instructions are clear, you 
may want to examine the software more 
carefully to see how well it meets the 
standards for that approach. 

For drill and practice software, you 
would look to see that problems are 
presented in logical sequence. For 
example, problems in division 
shouldn’t be given before necessary 
multiplication skills are learned. You’d 
look for reasonable criteria levels that 
make sure you get enough drill and also 
for feedback that tells you when to pro- 
ceed to the next set of problems. 

In tutorials, logical sequencing may 
be even more important than in drill. 
You’d check to see that each unit of 
information follows logically from the 
previous material with no gaps where 
information is left out. You’d see what 
kind of questions are asked and be sure 
that at least some were required under- 
standing, not just rote memory. There 
should be branching to simpler material 
when needed and clear reinforcement 



telling you whether or not you are cor- 
rect. 

When the computer is used as a tool, 
the program will often be a simulation. 
Simulations can be used in tutorials to 
illustrate points and even in drill and 
practice, as in training someone how to 
operate a machine. Since the program 
should allow you to control the compu- 
ter, you should see whether the pro- 
gram can handle all the kinds of entries 
you might make. What happens if you 
type in a number that’s too high or too 
low? Or type in a letter where you 
should type in a number. Does the 
computer give you guidance or does it 
just tell you that you made an illegal 
entry or even stop running? You should 
also try to judge whether the process is 
being simulated in a reasonable way. 
Also check to see whether the body of 
knowledge you’re exploring is com- 
plete and correct. 

Consider variety 

All approaches to educational 
software can be useful and valid. 
Whether you’re picking software or 
writing your own, you should consider 
a variety of approaches for different 
topics. □ 
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TERMINALS FROM TRANSNET 



PURCHASE PLAN • 12-24 MONTH FULL OWNERSHIP PLAN • 36 MONTH LEASE PLAN 

PURCHASE 



DEC 



TEXAS 

INSTRUMENTS 



CENTRONICS 



DATAMEDIA 



LEAR SIEGLER 



HAZELTINE 



QUME 



HEWLETT PACKARD 



DESCRIPTION 


PRICE 


12M0S. 


24MOS. 


36 MOS. 


LA36 DECwriter II 


$1,095 


$105 


$ 58 


$ 40 


LA34 DECwriter IV 


995 


95 


53 


36 


LA34 DECwriter IV Forms Ctrl. . . 


1,095 


105 


58 


40 


LAI 20 DECwriter III KSR 


2,295 


220 


122 


83 


LA120 DECwriter III R0 


2,095 


200 


112 


75 


VT100 CRT DECscope 


1,595 


153 


85 


58 


VT132 CRT DECscope 


, 1,995 


190 


106 


72 


TI745 Portable Terminal 


1,595 


153 


85 


58 


TI765 Bubble Memory Terminal . 


2,595 


249 


138 


93 


TI783 Portable KSR, 120 CPS . . . 


1,745 


167 


93 


63 


TI785 Portable KSR, 120 CPS . . . 


2,395 


230 


128 


86 


TI787 Portable KSR, 120 CPS... 


2,845 


273 


152 


102 


TI810RO Printer 


1,895 


182 


102 


69 


TI820 KSR Printer 


2,195 


211 


117 


80 


730 Desk Top Printer 


715 


69 


39 


26 


737 W/P Desk Top Printer 


895 


86 


48 


32 


704 RS232-C Printer 


1,795 


172 


96 


65 


6081 High Speed Band Printer . . 


5,495 


527 


293 


198 


DT80/1 CRT Terminal 


1,695 


162 


90 


61 


DT80/1L 15 Screen CRT 


2,295 


220 


122 


83 


DT80/5 APL CRT 


2.095 


200 


112 


75 


ADM3A CRT Terminal 


875 


84 


47 


32 


ADM5 CRT Terminal 


975 


93 


52 


35 


ADM31 CRT Terminal 


1,450 


139 


78 


53 


ADM42 CRT Terminal 


2,195 


211 


117 


79 


1420 CRT Terminal 


945 


91 


51 


34 


1500 CRT Terminal 


1,095 


105 


58 


40 


1552 CRT Terminal 


1,295 


125 


70 


48 


Letter Quality KSR, 55 CPS 


3,395 


326 


181 


123 


Letter Quality R0, 55 CPS 


2,895 


278 


154 


104 


2621 A CRT Terminal 


1,495 


144 


80 


54 


2621 P CRT Terminal 


2,650 


255 


142 


96 



FULL OWNERSHIP AFTER 12 OR 24 MONTHS • 10% PURCHASE OPTION AFTER 36 MONTHS 



ACCESSORIES AND PERIPHERAL EQUIPMENT 

ACOUSTIC COUPLERS • MODEMS • THERMAL PAPER • RIBBONS • INTERFACE MODULES • FLOPPY DISK UNITS 



OTHER POPULAR TERMINALS, COMPUTER PERIPHERALS AND COMPUTERS AVAILABLE. 



TransNet CORPORATION 

1945 ROUTE 22 • UNION, N.J. 07083 • (201) 688-7800 



TWX 710-985-5485 



CIRCLE 36 



CIRCLE 35 
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Flex-Plot 



1 named the program Flex-Plot 
and wrote it to fill the need of 
plotting several dependent variables 
against one independent variable on 
the same graph. Flex-Plot can be 
used on various sized output devices 
so the number of rows and columns 
can be adjusted. Other options will 
be covered later. 

Flex-Plot is a subroutine with two 
smaller subroutines embedded in the 
main one. The first routine scales the 
axis as a function of the maximum 
and minimum values of the axis. The 
other routine is a space saving rou- 
tine which prints the top and bottom 
labels. 

To use the routine, there are a 
number of variables that must be 
defined in the main program. 

• NO$ = A string variable contain- 



— BY JERRY W. FROELICH - 

ing the title of plot. 

• A$ = An array containing the in- 
dependent and dependent vari- 
able. The array is structured so 
that the first m-locations contain 
the independent variable (X). The 
next “N” sets the “M” locations 
containing the dependent vari- 
ables. There is a maximum of 9 
dependent variables and there 
must always be “M” variables for 
each dependent variable. 

• N = Number of observations (sets) 

• M= Number of variables in each 
observation. 

• 10 = Number of columns on the 
output device, must be divisible by 
10 . 

• LO = Number of lines per page. 

• XI = Xmax, X2 = Xmin, Y1 = 
Ymax, Y2 = Ymin. These variables 



define the limits of the X and Y 
axes. If auto-scale is desired set 
XI =X2 and/or Y1=Y2. 

This routine was initially written 
in Fortran and translated into Basic. 
The listing is from a Wang Computer 
and except for the print using 
statements and line 8715 which con- 
tains a special Wang function that 
converts an integer to an ascii 
character for printing, the routine is 
standard Basic. Line 8715 can easily 
be converted to your Basic (i.e. for 
the Pet it would be: 8715 IO$(Jl) = 
STR$(J-1) ). 

Because of the underlying flexibil- 
ity of this routine and there not being 
a requirement that the numbers in 
“A” be in ascending order, this rou- 
tine is slow when there are a number 
of points to plot. □ 
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For BASICS 
without 
PRINTUSING 

Not all versions of BASIC have the PRINTUSING 
statement, as this version of Wang BASIC does. To 
overcome this incompatibility, all you have to do is 
round off any number that is printed with the PRIN- 
TUSING in this program, to three decimal places. This 
can be done by jumping to the following subroutine to 
do the rounding and then changing the PRINTUSING 
statement to a PRINT statement. ‘N’ is the number that 
would normally have been printed with the PRINTUS- 
ING statement. 

30000 REM THIS IS THE ROUNDOFF ROUTINE 
30010 N = INT (1000*N + .5) / 1000 
30020 RETURN 

So a program that originally had a PRINTUSING 
statement would replace it with a GOSUB 
30000:PRINT N, where N is the number to be printed. 



- 0.959 ♦ 




3 



33 



•t +.. + t + + ■» • 

0.200 1.833 3.466 5.099 6.733 8.366 9.999 



Figure 1. This is a plot of three, out-of-phase sine waves 
shown printed on the same graph. Where data points overlap, a 
symbol is printed. (Note: It helps to squint a bit when you’re 
viewing these types of graphs for the first time.) 
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Program Listing 



S000 

800b 

8010 

8015 



0025 

bb:?0 

8035 
8040 
8045 
8050 
005 1 
805 2 
8055 
8060 
8065 
8070 
8075 
8080 
8085 
8090 
8095 
8100 
8105 
81 1 0 
81 15 
811-0 
81. '5 
8130 
8135 
8140 
8145 
8150 
8155 
8160 
8165 
81 70 
81 /5 
8180 
8185 
8190 
8195 
8200 
8205 
8210 
8215 
8220 
8225 
8230 
8235 



8245 



REM TESI PROGRAM FOR F-PLOl 
DIM A <200) 

N0I-: “ F ROE L 1 CM ' S F OL L Y " 

N=3 

X 1 »X 2 » Y 1 * Y2 
M»50 
10*80 
B*0.0 
L 0“ 2*5 

FOR 1*1 TO 50 
A < I >*J/S 

At I «-100> *SINC < I *23 ) /5 ) 

At I* 150)“S1N< < I -*40) /3 ) 

At I f 30 ) *SIN< I/b) 

NEXT I 

SELECT PRINT 215<132) 

GOSUB 8095 

SELECT PRINT 005(64) 

PRINT "THAT IS AL L FOIKS* 

END 

RE M 

REM FLEX -PLOT 

REM THIS PLOT SUBROUTINE WILL ALLOW CHANGING OF MARGINS 
RE\M FOR D I FEE REN T SIZE OUTPUT DEVICES AND IT WILL ALLOW 
REM YOU TO PLOT UP TO l DEPENDENT AND 9 INDEPENDENT 
REM SETS OF DATA POINTS. 

REM 

REM NM* = TITLE Of CURVE 

REM A “ARRAY WHOSE 1ST N POSITIONS CONTAIN 1 HE INDEPENDENT 
REM VAR I ABIE AND WHOSf NEXT M SETS Of N POSITIONS 
RFM CONTAIN THE: DEPENDENT VARIABLES. 

REM 

REM N» # Of OBSERVATIONS 

REM M - # OF VARIABLES IN EACH OBSERVATION 
REM X 1 - XMAX. X2 XM) N, Y L YMAX t Y. - YM) N F«.sf< I HE 
REM INDEPENDINI AND DEPENDENT VAPIABl-LS. If XI.AX~XI.IN 
REM AND/OR YL AX*YL IN I HEN THE HOU I J NE Will. CREATE ITS- 
REM OWN SCALE VALUES. 

REM 

HEM 10=:* OF COLUMNS IN I HE OUTPUT DEVICE /MUST BE DIVISIBLE 
REM BY 10. 

REM L 0 # OF LINES PE.R PAGE. 

REM »*#*#»*»*<►•»•»»**»»*»**•**►*►******»•**»•»**«►»***»*»* 

DIM 10*< 1 33). X8< 14 > 

12*10 20 
1 3 lr l 2/ 1 0 

L9*L0/3 : IF L9»5I 0 I MEN 8233 

L9« < L 9-. l )«3 

GOTO 8245 

L 9* 1 9*5 

REM 

REM GOTO TOP Of FORM AND PRINT UTLB 



8250 REM 

8233 PRINT HE X <0C > t PRINT T AP < 1 3* 4 ) I N»« : PR J NT 



8260 F\-=4 
8265 REM 

8270 REM CALC EXTREMES OF X 
82/5 REM 

8280 IE XI X. THEN 8330 

8285 X J ■= A ( 1 ) s X 4 — X 3 

8290 FOR J«1 TO M 

8295 IF < A < J ) -X3> 0 THF-.N 8310 

8300 IE < A < J ) - X 4 ) -0 THEN 83. 0 

8303 IF- (A(J>-X4) 0 THEN 8313 

8310 X3“A < J ) * GOT O 8320 

8315 X4— A ( J ) 

8320 NEXT J 

8325 GOTO 8335 

8330 X4*X1SX3*X2 

8335 X9*( X4-X31/I2 

8340 IF ( X 1 - X 2 ) 0 THEN 8365 

8345 Z1*X3SZ2*X4:X*X9 

8350 GOTO 8365 

8355 GOSUB 8075 

8360 X9*X 

8365 IF (Y1--Y2) 0 THEN 0450 

8370 REM 

8375 REM CALC EXTREMES OF Y 
8300 REM 
8385 L*M+1 
8390 Y3.Y4*A(L) 

8395 L 1 =M+ < M*N ) - 1 

8400 FOR J=L TO LI 

8405 IF < A < J ) - Y3 ) • 0 THEN 8423 

8410 rF ( A ( J ) — Y4 ) =0 THEN 8440 

8415 IF <A<J)-Y4> 0 THEN 8433 

8420 X9*X 

8425 Y3“ A < J ) 

8430 GOTO 8440 
8435 Y4*A(J) 

8440 NEXT J 
8445 GOTO 8455 
8450 Y4 ■= Y 1 t Y3=Y2 
8435 Y9* (Y4-Y31/L9 
8460 Z1*Y3JZ2*Y4:X=Y9 
8465 GOSUB 8875 
8470 XS ( 1 >*X3 
8475 REM 

8400 REM STORE X VALUES FOR AXIS 
8485 REM 

8490 FOR J-1T013 

8495 X8<JM)«XO(JM-X9»10. 



8300 IF ( ABSC X0( J-* 1 >- . 3*X9) ) 0 THEN 8310 

0305 X8<JM>*0.0 
8510 NEXT J 

0515 PRINT T AB ( 1 0 > t s F OR 1 = 1! O I 3 » l : l»R 1 NTUS 1 NG 8320. X8 < 1 ) ! s NE XT I : PR I NT 
0520 7. ###.### 

8525 GOSUB 8343 » GOTO 8600 
8330 REM 

8535 REM TOP AND BOTTOM LINE OF PLOT ROUTINE 
0540 REM 

8545 FOR I* 1 TO 12 
0530 10* (I)-”." 

0535 NEXT I 

8360 FOR I* l TO 12 STEP 9 
8565 I0*< I 
8570 NEXT I 
8575 REM 

8580 REM PRINT LINE 
8585 REM 

8390 PRINT TABtlQ 5SF0R 1*1 TO 1 2T 1 • PR I NT I0*< 1 > t INEXT 1 I PRINT 
8595 RETURN 
8600 YB" Y4!F\*0 
0605 REM 

8610 REM START PRINTING AT MAXY 
8615 REM 

8620 FOR 1*1 TO 12»10*<I>“" * J NE X T II REM FILL WITH BLANKS 

8625 FOR J =2 TO NM 

8630 L2= < J- 1 > *M 

8635 FOR L»l TO M 

8640 L1*L2+L 

8645 J1=ABS< YO-ACLl ) >-.5*Y9 
8650 IF J10 THEN 8670 
8655 IF J1>0 THEN 8720 

8660 IF < ABS ( Y8— A (LI ) ) — . 5*Y9 ) > 0 THEN 8720 

8665 IF ( Y8 -A ( L 1 ) > <<D THEN 8720 

8670 J1 = (A<L>~X3>/X9-M. 5 

8675 IF (Jl-1) 0 THEN 8720 

8600 IF < J1-I2+1 >>0 THEN 8720 

8685 IF 10*(J1)«- * THEN 8715 

8690 I0*< J1 

8695 GOTO 0720 

8700 REM 

8705 REM CONVERT IS A ROUTINE TO CHANGE FROM REAL TO ASCII 
8710 REM 

8715 CONVERT (J-l) TO I0*(J1>.<#> 

8720 NEXT L 
8725 NEXT J 
8730 K=K+l 
8735 REM 

8740 REM PRINT VALUE ON VERTICAL AXIS 
8745 REM 

8750 IF K=5 THEN 8770 
8755 10* ( 1 >»•-" : I0*< 12+1 

8760 PRINT TABt 18) 1 l F O R I “ 1 TO 12+HPRINT 10 *<I)?SNEXT IsPRINT 
8765 GOTO 8810 

8770 IF < ABS ( Y9 ) - . 5*Y9 ) >0 THEN 8785 
0775 F=0.0 
8780 GOTO 8790 
8785 F=Y8 

8790 I0*< 12*1 )*"♦" S 10*( 1 )*"+" 

8795 PRINTUSING 8800.F;sFOR I *IT0 12M SPRINT I0*<I)UNEXT I SPRINT 
8800 7. -#»».*#* 

8805 F\=0 

8810 IF (Y8-Y3) *0 THEN 8840 

8815 Y8=Y8-Y9 
8820 GOTO 8620 
8025 REM 

8830 REM THAT WAS THE END OF THE PRINT LOOP 

0835 REM 

8840 GOSUB 8345 

8845 PRINT I AB t 10 ) I IFOR1 * 1 TO 1 3+ 1 s PR I NTUS I NG 85. 0. X8 ( I ) ; : NEXT IsPRINT 
8830 PRINT SPRINT 
8855 RETURN 

8860 REM #*##*««t##**#***#***o«««*##**4*«««###«#*»«« 

8865 REM SCALE SUBROUTINE 
8870 REM 

8875 F=LOG< X) /LOG ( 10.0) 

8880 IF F =0 THEN 8895 
8805 J 1 -F - 1 
8890 GOTO 8900 
8895 J1=F 
8900 F*10.tJl 

8905 IF < F - X > -0 THEN 8935 

8910 F-F-M 

8913 IF (F-X) ^0 THEN 0935 

8920 F® 1 . 25-*F > IF (F-X> =0 THEN 8933 

8925 F«F«-Fs IF <F-X) *0 THEN 8935 

8930 F*F-» F s GOTO 8905 

8935 X*F 

8940 J1*Z2/X 

8945 F«J1*X 

8950 IF < F •• X ) =0 THEN 8960 

8935 J 1 * J 1 «- 1 * GOTO 8945 
8960 Z2*F 
8965 JI*Z1/X 
8970 F*J 1 *X 

8975 IF <F-Z1> *0 THEN 0990 

8980 Jl= Jl- 1 

8985 GOTO 8965 

8990 Z1*F 

8995 RETURN 

9000 END 
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How To Boot 
Binary Programs 



T he Apple II disk operating 
system is set up so that when a 
diskette is “booted” (activated), one 
of the programs on the diskette will 
automatically be run. This program 
is referred to in Apple literature as 
the HELLO program, and in fact it 
is often called HELLO. 

One of the limitations of the 
Apple disk operating system, is that 
this HELLO program must be a 
BASIC program, written either in 
Applesoft or Integer BASIC. This 
can cause problems if the program to 
be run is a machine language (bi- 
nary) program. If you try to use a 
machine language program as your 
HELLO program, the Apple will 
generate a file type mismatch 
error. 

Solving the problem 

Some programmers have over- 
come this problem by writing a one 
line HELLO program in BASIC, 
which simply BRUNs the desired 
machine language program. BRUN 
is the command used to run a ma- 
chine language program. This ap- 
proach is fine, unless you want your 
disk to work on all versions of the 
Apple computer. If your HELLO 
program is written in Integer 
BASIC, and you try to run it on an 
Apple II Plus, which has only 
Applesoft available, you will get a 
LANGUAGE NOT AVAILABLE error. 
The same will happen if an Apple- 
soft HELLO program is used on a 
computer with only Integer BASIC. 

It is possible to solve this problem 
by having two programs in addition 
to the desired machine language pro- 
gram on your disk. The first pro- 
gram would be the HELLO program 
and should be written in Applesoft. 
The second program should be the 
Integer BASIC equivalent of the 
HELLO program. When this pro- 
gram is saved onto the disk, it should 
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be saved under the name of 
APPLESOFT. Once this is done, the 
disk will “boot” on either a regular 
Apple II or an Apple II Plus. 

In an Apple II Plus, when the disk 
is booted up, it sees that the HELLO 
program is an Applesoft program, 
loads it and runs it. So far, no prob- 
lems. If the same disk is used in a 
computer that has only Integer 
BASIC available, something else 
happens. As the disk is booting, the 
computer sees that the HELLO pro- 
gram is an Applesoft program, and 
checks to see if Applesoft is available 
on a firmware card in slot zero. If it 
is, it activates the Applesoft ROMs 
and runs the HELLO program, just 
as in the case of the Apple II Plus. 
But, if Applesoft is not available in 
ROM, the computer then takes a 
look at the programs stored on the 
diskette to see if any programs on the 
disk are called APPLESOFT. If a 
program called APPLESOFT is 
present (and it should look like an 
Integer program to the computer) 
then it is loaded and run. If the pro- 
gram loaded really is APPLESOFT, 
the computer will then continue and 
run the HELLO program. However, 
if the program called APPLESOFT 
is not really the Applesoft language, 
then the computer will do whatever 
it is instructed to by the program; in 
this case it will BRUN the desired 
machine language program. 

Making it easier 

If all of this seems complicated, 
that’s because it is. But you don’t 
have to be concerned, because the 
short program presented here will 
make everything a lot simpler, and it 
eliminates the need for the two 
BASIC programs (Integer and 
Applesoft). It does this by modify- 
ing the DOS (disk operating system) 
on the diskette so that when it finds 
the HELLO program, it will BRUN 



the program insted of RUN it. 

Ordinarily, modifying the DOS on 
a diskette is a complicated task, not 
generally attempted by, (or recom- 
mended for) any but the most ad- 
vanced programmers. The reason is 
simple — it’s too easy to make an er- 
ror and ruin the diskette completely. 

In addition, to make the required 
modification, it is generally nec- 
essary to have a special disk utility 
program that is capable of reading, 
modifying and writing individual 
sectors of a diskette. Such programs 
generally cost about $30. The pro- 
gram accompanying this article 
makes it possible for even the rank 
beginner to modify the DOS on any 
diskette and convert it to a “BRUN 
boot” diskette. It also eliminates the 
need for the expensive disk utility 
program. 

Just change one byte 

To modify the DOS to allow it to 
BRUN the HELLO program, it is 
only necessary to change one byte in 
the DOS. This byte is located on track 
1, sector 0. It is byte 66 and it must 
be changed from a 6 to a 52. 

Normally, reading and writing in- 
dividual sectors on a diskette can be 
quite difficult. However, the Apple 
disk operating system has a nice set 
of machine language routines that 
makes this simple. They are called 
rwts (for read, write, track and sec- 
tor). By using these routines, we can 
have the Apple do all the work, and 
we only have to change one byte in 
memory to specify which action we 
want these routines to perform. 

To use rwts, it is necessary to set 
up a small machine language pro- 
gram like the one below: 



0800- 


A9 08 


LDA 


#$08 


0802- 


A0 0A 


LDY 


#$0A 


0804- 


20 D9 03 


JSR 


$03 D9 


0807- 


60 


RTS 
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Program Listing 




10 


POKE 74,36: POKE 75,8: POKE 204,36: POKE 205,8 


20 


POKE 2048,169: POKE 2049,8: POKE 2050, 


160: POKE 2051,10 


30 


POKE 2052,32: POKE 2053,217: POKE 2054 


,3: POKE 2055,96 


40 


POKE 2056,0: POKE 2057,0: POKE 2058,1: 


POKE 2059,96 


50 


POKE 2060,1: POKE 2061,0: POKE 2062,1: 


POKE 2063,0 


60 


POKE 2064,251: POKE 2065,183: POKE 2066,0: POKE 2067,9 


70 


POKE 2068,0: POKE 2069,0: POKE 2070,1: 


POKE 2071,73 


80 


POKE 2072,98: POKE 2073,96: POKE 2074, 


1 


90 


TEXT 




100 


CALL -936 




110 


VTAB 3 




120 


TAB 12 




130 


PRINT "BRUN BOOT UPDATE” 




140 


PRINT 




150 


PRINT 




160 


TAB 1 1 




170 


PRINT "BY JULES H. GILDER” 




1 80 


PRINT 




1 90 


TAB 11 




200 


PRINT "COPYRIGHT (C) 1981” 




210 


TAB 10 




220 


PRINT "ALL RIGHTS RESERVED” 




230 


POKE 34,9 




240 


POKE 74,36 




250 


POKE 75,8 




260 


I0B=2057 




270 


PRINT : PRINT "HIT ’RETURN' TO UPDATE 


OR” 


280 


PRINT " 'ESC' TO QUIT” 




290 


K= PEEK (-16384) 




300 


IF K= 1 5 5 THEN 510 




310 


IF K# 1 4 1 THEN 290 




320 


POKE -16368,0 




330 


CALL 2048 




340 


IF PEEK (2370)#6 THEN 390 




350 


POKE 2370,52 




360 


POKE IOB+13,2 




370 


CALL 2048 




380 


GOTO 470 




390 


IF PEEK (2370)#52 THEN 430 




400 


PRINT 




410 


PRINT "THIS DISK HAS ALREADY BEEN UPDATED." 


420 


GOTO 490 




430 


PRINT 




4 40 


PRINT "THIS IS NOT A STANDARD DOS DISK 


. " 


450 


PRINT "UPDATE HAS BEEN TERMINATED.” 




460 


GOTO 490 




470 


PRINT 




480 


PRINT "FINISHED.” 




490 


POKE IOB+13,1 




500 


GOTO 270 




510 


POKE -16368,0 




520 


POKE 34,0 




530 


END 





What this short program does is to 
tell the DOS where to look to get the 
information it needs to perform a 
disk operation. This is done by load- 
ing the address of the desired infor- 
mation (which is often referred to as 
the Input/Output Block, or iob) 
into two specific locations in mem- 
ory— the accumulator and the “Y” 
register. After that has been done, 
the program jumps to the rwts 
routines and performs the required 
operation. 

Explanation of the program 

The first line of the program, line 
10, protects the low end of memory 
so that the machine language pro- 
gram and Input/Output Block are 
not accidentally destroyed by the In- 
teger BASIC program. Lines 20 
through 80 enter the machine lan- 
guage program and the iob informa- 
tion. Next, line 90 insures that the 
computer is not in one of the graph- 
ics modes, while line 100 clears the 
screen and places the cursor in the 
upper lefthand corner. 

Lines 120 through 220 print out 
the program name, author, and 
copyright notice, while line 230 
write-protects this information on 
the screen and prevents it from 
scrolling off. Line 260 defines the 
location in memory of the disk In- 
put/Output Block, while line 290 
checks to see if any key on the 
keyboard has been pressed yet. 

In line 300, a test is made to see if 
the Escape key has been pressed. If it 
has, the program jumps to line 510 
where the keyboard is reset, the anti- 
scroll protection is removed (line 
520), and the program is stopped. If 
the Escape key was not pressed, 
another test is made. This one is to 
see if the return key was pressed. If 
it wasn’t, the program returns to line 
290 and checks the keyboard again. 
If it was, then the program proceeds 
to read in track 1, sector 0. It does 
this by jumping to the machine lan- 
guage program that starts at location 
2048 in memory (line 330). 

After the desired sector is read in, 
the program checks to see if byte 66 
of this sector is 6, as it should be for 
a disk with conventional DOS. If it’s 
not, the program branches to line 
390 to perform further tests. If it is, 
the 6 is changed to a 52 (line 350), the 
operation to be performed by the 
disk is changed from a read to a 
write (line 360), and the modified 
sector is written onto the diskette 



(line 370). The program then jumps 
to line 470 where a finished mes- 
sage is printed. In line 490, the 
operation to be performed by the 
disk is changed from a write to a 
read. Control is then passed to line 
270 where the user has the oppor- 
tunity to update another disk, or ter- 
minate the program. 

If byte 66 of track 1 , sector 0 is not 
a 6, line 390 checks to see if it is equal 
to 52. If it is, a message stating that 
the diskette has already been up- 



dated is printed, and the program is 
set up for the next diskette. If byte 66 
is not equal to 6 or 52, then the DOS 
on the diskette is not a conventional 
DOS (this is common on copy-pro- 
tected disks), the update is not per- 
formed and a message to that effect 
is printed. The program is then set 
up to accept the next diskette. 

As you can see, modifying the DOS 
on a diskette and using machine 
language, do not have to be frighten- 
ing experiences. □ 
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Assessing Project Risk 



BY ERIN CLAUDE LOONEY, LAURETTE S. LOONEY AND CARL G. LOONEY 



P roject Risk is the probability of 
failure to meet some criterion; 
with criterion usually being either 
time or cost. This TRS-80 Level II 
program is designed to use one or 
the other of these criteria as you 
specify. Essentially, the program is 
designed to convert the experience 
and intuition of a manager into 
quantities from which probability 
density functions can be con- 
structed for the tasks in a project. 
Monte Carlo runs are used to con- 
vert the random numbers drawn 
from these probability distributions 
into a risk function for the entire 
project. 

A project consists of a series of 
stages with each stage having one or 
more tasks which are done simul- 
taneously. Figure 1 shows a simple 
example of a project network graph 
which we will use as a tool for ex- 
plaining the use of this program. In 
this article we will assume that you 
have selected time as your criter- 
ion. We will, however, point out the 
differences for using cost where 
such differences exist. 

Setting Up the Network Values 

The first step in the assessment of 
risk for a project is to construct a 
network graph as shown in Figure 1 . 
All tasks which are to be done 
simultaneously are put into the 
same stage. The setting up of a net- 
work graph requires that a manager 
think through the project and know 
what he needs and wants. The net- 
work is itself a useful tool for the 
project manager. 

Not all tasks in one stage of a 
project connect to all tasks of the 
succeeding stage. Connections are 
made from a task in one stage to a 
task in the next stage whenever the 
output of the first task is needed in 



the task in the later stage. In the 
example of Figure 1 , you see that 
Task 2,3 (task number 3 of stage 
number 2) does not require Task 1,1 
to be completed before Task 2,3 can 
begin. Task 3,2, however, uses the 
results of both Task 2,3 and Task 
2,1. Since Task 2,1 depends upon 
Task 1,1, Task 3,2 can not begin 
until Task 2,1 is completed. The as- 
sumption, implicit in the program, 
that Stage 2 can not begin until all 
tasks in Stage 1 are completed adds 
no extra constraint on the network. 
When cost is used instead of time as 




Figure 1 — Network graphs make it easy to 
understand a project . 



the failure criterion, such an as- 
sumption is not valid and is not used 
in the program since the costs of all 
tasks are summed for project cost. 

If Task I,K (task number K in the 
Ith stage) connects to a task in the 
next stage (stage 1+1), it is not 
necessarily true that this path is al- 
ways taken. Each connecting arrow 
has a probability associated with it 
that the path will be used. For 
example, in Figure 1, Task 1,2 con- 
nects to Task 2,2 with the probabil- 
ity of .6 and connects to Task 2.3 
with the probability of .4. Thus, 
Task 1.2 will lead to Task 2,2 60 
percent of the time and to Task 2,3 



the remaining 40 percent. Task 1,1 
always leads to both Task 2,1 and 
Task 2,2, as indicated by the proba- 
bility of 1 which indicates certainty. 
For a task that never leads to a par- 
ticular task in the next stage there is 
no connecting arrow but we could 
put in an arrow with an accompany- 
ing probability of zero. 

The information on the connect- 
ing arrows between tasks is kept in 
simple bookkeeping arrays — 
matrices. Figure 1 has two mat- 
rices. The first matrix shows the 
connections and probabilities from 
Stage 1 to Stage 2. For example, in 
row 2, column 3 the entry .4 desig- 
nates that Task 1 ,2 connects to Task 
2,3 40 percent of the time. Zeroes 
indicate no arrows. All matrices are 
the same size, NT x NT, where NT 
is the maximum number of tasks in 
each stage. 

The probabilities in these transi- 
tion matrices are derived by the pro- 
ject manager who “guestimates” 
and then adjusts back and forth until 
he or she is satisfied. Consultation 
with personnel who have experi- 
ence in certain tasks is helpful, but 
in the end a manager must assimi- 
late all information and decide on 
the numbers. The manager can also 
experiment with different numbers 
to help assess the project. 

At this point, you must have a 
network graph of the project with 
the transition matrices completed. 
The transition to the first stage is an 
identity matrix that the program au- 
tomatically computes. 

Program algorithms need another 
crucial set of estimates to assess 
project risk and you are asked to 
input the following estimates for 
1=1 to the number of stages (NS) 
and for K=1 to the maximum 
number of tasks per stage (NT). 
Remember, we are using time but 
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cost is similar: 

TO(I,K) — most optimistic time 
required for comple- 
tion of the Kth task of 
the Ith stage if work on 
the task proceeds ex- 
ceptionally well to the 
tune of approximately 
a i-in-100 long shot; 

TL(I,K) — most likely time re- 
quired for completion 
of Task I,K; 

TP(I,K) — most pessimistic time 
required for comple- 
tion of Task I,K if ev- 
erything goes wrong as 
could be expected 
about one out of a 
hundred times. 

For stages with fewer than NT 
tasks, you must input time values 
for each task and then input zeroes 
as the computer, which is prog- 
rammed to expect a total of NT 
tasks per stage, continues to re- 
quest time values for all NT tasks. 
This is simply an accommodation to 
the program. 

Running the Program 

When you have a network graph 
for the project, the transition mat- 
rices for going from one stage to 
another, and a list of estimates of 
the most optimistic, likely and pes- 
simistic times for completion of the 
various tasks, you are ready to run 
the program. The computer will re- 
quest the following: 

1. Input NS =number of stages; 

2. Input NT = maximum number 
of tasks per stage; 

3. Input NR=number of Monte 
Carlo runs wanted (25 to 100 should 
be used with more being better but 
you may run out of memory); 

4. Input NG=number of groups 
(intervals) wanted in project histo- 
gram (9-14); 

5. Input 1 for “time” or 2 for 
“cost” criterion; 

6. Input values TO(I,K), TL(I,K) 
and TP(I,K) for 1= 1 to NS and K= 1 
to NT; 

7. Input transition matrix values 
A(I,K,L) for 1=2 to NS, K = 1 to 
NT, and L=1 to NT (actually, the 
rows are requested alternating with 
the values for TO, TL and TP 
above); 

The resulting outputs will be: 

1 . Output mean value (TB) for en- 
tire project; 




Figure 2— The program constructs a prob- 
ability density function for each task. 



2 . Output standard deviation (ST) 
for project; 

3. Output times and the prob- 
abilities of exceeding those times 
for hard copy graph of total project 
risk profile to be plotted from (by 
hand by the user); 

4. A plot of a bar-type risk profile 
on the video screen with values for 
upper and lower limits. 

The bar graph on the video 
monitor is for the information of the 
user but should not be used in 
analysis, assessment, or manage- 
ment of project risk. Reasonably 
accurate values cannot be taken 
from the screen. This graph is only a 
momentary construction and is 
gone forever once Enter is keyed. 

Program algorithms construct a 
probability density function for 
each task from the estimates for the 
most optimistic, likely and pes- 
simistic values. Figure 2 shows an 
example of this function. For each 
Monte Carlo run, a random number 
T(I,J,K) is chosen from the proba- 
bility distribution for Task I,K (on 
the Jth run). Since some of the tasks 
are not used in certain runs depend- 
ing on the probabilities of the con- 
necting arrows to them, some com- 
plication arises. 

Let p (whose value is neither 0 
nor 1) be the probability for an 




Figure 3— A histogram and frequency 
polygon can be plotted from computed data. 



arrow which points into Task I,K. A 
random number R1 is drawn by 
means of the Levell II BASICfti no- 
tion RND(O). A test is then made: 
R<p leaves T(I,J,K) at its currently 
stored time value taken from the 
probability distribution for Task 
I,K; but R1 > =p causes no decision 
to be made. In a case where p=l, 
T(I,J,K) is left alone, but if p=0 for 
all arrows into Task I,K, the 
T(I,J,K) is set to zero. 

If in the test described above, 
Rl>=p for every arrow coming 
into Task I,K, then T(I,J,K) is set to 
zero for the Jth run. For example (in 
Figure 1) Task 2,3 may not be used 
if R1=RND(0) is drawn and Rl<.6. 
In this case, Task 2,2 will use the 
outputs of Task 1,2. You can see 
that Task 3,2 may not be used on 
some runs when certain random 
numbers are drawn. 

Next, the program finds, the 
maximum time value for the tasks 
used at each stage for each Monte 
Carlo run. (For cost, the sum of the 
costs of all the tasks used at each 
stage are taken.) The total time 
(cost) for that particular run is then 
determined. This number is one 
output value for the total project. 
After NR runs, you have an output 
sample for the project. 

A histogram, as shown in Figure 
3, is computed from the output 
sample. A histogram is a bar chart 
where the height of each bar repre- 
sents the number of output values of 
the sample which fall into that in- 
terval on the horizontal axis (bar 
width). A frequency polygon is then 
constructed as shown in Figure 3. 

The values of the risk profile 
function (Figure 4) are obtained by 
taking 1 minus the frequency poly- 
gon values. Figure 4 shows the way 
you should plot the graph from the 
times and risk values output by the 
computer. A risk profile bar graph is 
constructed on the video screen to 
show risk profile shape. Since val- 
ues cannot be interpolated from the 
video screen, however, a hard copy 
graph should be plotted by the user. 



Remarks on Use of the Program 

The times and risks (the prob- 
abilities of exceeding those times) 
can be printed out on a printer by 
changing the PRINT to LPRINT in 
lines 1000, 1020 and 1250. The bar- 
type risk profile cannot be done on a 
line printer without a special 
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Program Listing 



2 DEFINT I - N 
5 RANDOM 
10 CLS 

20 INPUT "TYPE IN NUMBER OF STAGES”; NS 
22 PRINT 

25 INPUT "ENTER MAXIMUM NR. TASKS PER STAGE"; NT 

26 PRINT 

30 INPUT "ENTER NUMBER OF MONTE CARLO RUNS WANTED (30-60)"; NR 
40 PRINT 

50 PRINT "ENTER NR. GROUPS FOR HISTOGRAM OF TOTAL PROJECT RISK." 

55 INPUT "(8-14 SHOULD BE USED)"; NG 

60 DIM TT(NR), CP(NG), TM(NC), T0(NS,NT), TL( NS , NT) , TP(NS,NT), 
TX(NS,NR), T(NS,NR,NT), A( NS , NT , NT) 

65 PRINT 

70 C0-.01 : C1-.99 : NO-O : Nl-1 

72 PRINT "IS TIME OR COST TO BE USED IN THIS RISK ASSESSMENT?" 

76 INPUT "ENTER 1 FOR TIME; 2 FOR COST."; KP 
80 FOR I ■ N1 TO NS 
90 FOR K - Nl TO NT 
95 PRINT 

100 PRINT "ENTER MOST OPTIMISTIC VALUE FOR STAGE"; I; "TASK"; K 
110 INPUT TO ( I , K ) 

120 PRINT "ENTER MOST LIKELY VALUE FOR STAGE"; I; "TASK"; K 
130 INPUT TL ( I , K ) 

140 PRINT "ENTER MOST PESSIMISTIC VALUE FOR STAGE"; I; "TASK"; K 
150 INPUT TP ( I , K ) 

160 FOR L - 1 TO NT 
165 IF I - N1 GOTO 205 

180 PRINT "ENTER TRANSFORMATION MATRIX ENTRY"; K; L; "TO STAGE"; I 
200 INPUT A ( I , K , L) 

202 GOTO 210 

205 IF L - K THEN A(I,K,L) - HI 
210 NEXT L 
220 NEXT K 
230 NEXT I 

235 PRINT "COMPUTING " 

240 FOR I - N1 TO NS 

250 FOR K - N1 TO NT 

255 IF TP(I,K) <- 0 GOTO 660 

260 H - 2/ ( TP ( I , K ) - TO ( I , K ) ) 

270 A 1 - H/(TL(I,K) - T0(I,K)) 

280 B 1 - -Al * TO ( I , K ) 

290 A2 - -H/(TP(I,K) - TL(I,K)) 

300 B 2 - -A2 * TP ( I , K ) 

320 FL ■ Al * (TL( I ,K) “2 - T0(I,K)*2)/2 ♦ Bl * (TL(I,K) - TO(l.K)) 
400 FOR J ■ N1 TO NR 
420 Y - RND (0) 

430 TY “ ( TL ( I , K ) - T0(I,K)) / (TP(I.K) - T0(I,K))) 

450 IF Y > TY GOTO 540 

460 T9 - TO ( I , K ) : A9 - Al : B9 - Bl 

470 RD - B9 *2 ♦ 2 * A9 * (A9 * T9/2 ♦ B9 * T9 + Y) 



480 


RD - SQR (RD) 










500 


Ti - (- B9 - RD)/A9 


: T2 


» (- B 9 


♦ 


520 


GOTO 580 










540 


T9 - TL ( I , K ) : 


; A9 - 


A2 : 


B 9 - B 2 




560 


GOTO 470 








K) 


580 


IF Tl >- TO ( I i 


, K ) AND 


Tl 


<- TP ( I , 


600 


IF T2 >- TO ( I , 


, K ) AND 


T2 


<- TP ( I , 


K) 


640 


NEXT J 










660 


NEXT K 










680 


NEXT I 










700 


FOR J - Nl TO 


NR 








720 


FOR 1 - Nl TO 


NS 








730 


FOR L - Nl TO 


NT 








735 


FOR K * Nl TO 


NT 








740 


AA - A(l,K,L) 










750 


IF AA > CO GOTO 775 








755 


NEXT K 










760 


T(I,J,L) - NO 











RD) /A9 
Y - -FL 

THEN T(I,J,K) - T 1 
THEN T(I,J,K) - T2 



770 GOTO 790 
775 R 1 - RND (NO) 

778 IF R1 > AA GOTO 755. 

780 IF I < 2 GOTO 790 

782 IF T( 1-1 ,J,K) > CO GOTO 790 

785 GOTO 755 

790 NEXT L 

795 NEXT I 

800 FOR I - N 1 TO NS 
810 FOR K « Bl TO NT 
814 IF KP - 1 GOTO 820 

816 IF KP - 2 THEN TX(I,J) - TX(I,J) + T(I,J,K) : GOTO 830 

818 PRINT "NEITHER TIME NOR COST WERE SELECTED AS CRITERION." 

819 GOTO 2500 

820 T3 - T(I,J,K) 

825 IF TX ( I , J ) < T3 THEN TX(l,J) - T3 
830 NEXT K 

840 TT( J ) - TT ( J ) + TX ( I , J ) 

860 NEXT 1 

880 TB - TB + Tl‘( J ) 

900 ST - ST + TT(JK2 
940 NEXT J 
960 TB - TB/NR 

980 ST - ST/R - TB * TB : ST - SQR (ST) 

1000 PRINT "EXPECTED VALUE FOR TOTAL PROJECT IS"; TB 

1020 PRINT "STANDARD DEVIATION IS"; ST 

1030 TU - 1000000 : TV - NO 

1035 FOR I - N1 TO NR 

1040 IF TT( I ) <- TU THEN TU - TT(I) 

1045 IF TT ( I ) >- TV THEN TV ■ TT(I) 

1050 NEXT I 

1055 DL - (TV - TU ) / NG 

1060 FOR J - N1 TO NR 

1070 TD - TU 

1075 I - NO 

1080 I - I + HI 

1090 IF I > NG GOTO 1200 

1100 TD - TD + DL 

1110 TM ( I ) - TD - .5 * DL 

1120 IF TT( J ) <- TD GOTO 1180 

1140 GOTO 1080 

1180 GP ( I ) = GP ( I ) ♦ N 1 

1200 NEXT J 

1220 FOR I - N1 TO NG 

1240 CF = CF + GP ( I ) : GP(I) - CF/NR 

1250 PRINT "PROBABILITY OF EXCEEDING TIME (OR COST)"; Th(I); "IS"; 
l-GP(I) 

1260 INPUT "TO DRAW RISK PROFILE GRAPH, HIT ENTER"; QK 
1270 CLS 



1280 


FOR I 


« Nl TO NG 




1290 


GL - 


INT(GP(NG) ♦ .2) * 


30 : IF CL > 40 THEN GL = 40 


1300 


FOR K 


= GP ( I ) *30+3 


TO GL ♦ 3 


1320 


SET (8 * I, K) 




1340 


SET (8 * I ♦ 2, K) 




1360 


NEXT I 


K 




1370 


NEXT 


I 




1380 


PRINT 


0961, TU; 




1390 


PRINT 


0900, 




1400 


PRINT 


0959 ♦ 4 * NG - 1 


, TV; 


1410 


PRINT 


0895 ♦ 4 * NG ♦ 2 


, " + " ; 


1420 


PRINT 


0( GP( 1 ) * 30/2) , 


l-CP(l) ; 


1440 


PRINT 


0640, "0"; 




1460 


PRINT 


015, "Y-AXIS - PROBABILITY OF EXCEEDING TIME (OR COST)" 


1470 


PRINT 


0885, "TIME UNITS 


" ; 


1500 


FOR K 


= 1 TO 127 : SET 


( K , 33 ) : NEXT K 


1520 


PRINT 


0428, "HIT ENTER 


TO STOP"; 


1530 


INPUT 


QQ 




2500 


END 







software routine. 

This program is short (less than 
4K) but requires a tremendous 
amount of “number crunching” in 
its execution for even a 
moderately-sized project. Consid- 
erable RAM memory is required for 
matrices when the project is large. 
A project such as the construction 
of 31 nuclear carrier is beyond the 
capability of a 64K machine, but 
this program could assess the risk of 
such a project given a large enough 
machine. Small projects can be as- 
sessed with 32K, but 16K could re- 
sult in an Out of Memory (OM) er- 
ror. 

The TRS-80 is slow enough that 
you could put in the requested data 
and then go to get a cup of coffee, 
herbal tea or even lunch. This prog- 
ram should be compiled to run effi- 
ciently but if you don’t have com- 
piler software, the TRS-80 will have 




Figure 4— A risk profile can be drawn from 
frequency polygon data. 




Figure 5— A bar- type risk profile graph is 
drawn on the video screen. 



to crunch numbers the hard way. 

Risk management for a project 
can be accomplished by doing sev- 
eral risk assessments for task esti- 
mate values that are adjusted to new 
information, reallocation of re- 
sources to tasks that are 
bottlenecks, and the creative inser- 
tion or deletion of tasks. Safe times 
(or costs) are those for which the 
risk is .10 or less. Use of this prog- 
ram can give a manager insight by 
allowing him or her to compare dif- 
ferent situations. Risk management 
consists of changing a project de- 
sign via new technology, realloca- 
tions of resources, goals, etc., to 
lower the risk for the project. 

This program is an excellent tool 
for scientific management opera- 
tions analysis. It can save time and 
money by showing that a project 
should be redesigned or scrapped, 
and can aid in the design itself. 
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Sample Run 



Let us choose a time risk example which has the 
network flow shown in the Figure 1 graph. We will also 
use that figure’s stage transition matrices. The figure 
has three stages with the maximum number of tasks in 
any one stage also being three. The computer will ask 
for the most optimistic time, most likely time and most 
pessimistic time for three times three or nine tasks. 
Since there are only two tasks in each of Stages 1 and 3, 
we will input zeros for the third tasks in Stage 1 and 
Stage 3. It may be easier to understand Stages 1 and 3 
with all arrows leaving or entering those tasks having 
zeros associated with them. 

For the sake of this example, let the following be the 
values for the most optimistic, most likely and most 
pessimistic times for the various tasks in months: 

Time in Months 



TASK 


TO 


TL 


TP 


U 


10 


12 


20 


1,2 


5 


10 


16 


(1,3) 


(0) 


(0) 


(0) dummy 


2,1 


5 


9 


12 


2,2 


4 


10 


14 


2,3 


3 


5 


10 


3,1 


20 


30 


50 


3,2 


22 


28 


40 


(3,3) 


(0) 


(0) 


(0) dummy 



Now we begin by entering RUN. All characters are 
printed by the computer on the video screen except 
those underlined, which we enter from the keyboard. 
TYPE IN NUMBER OF STAGES? 3 
ENTER MAXIMUM NR. TASKS PER STAGE? 3 
ENTER NR. MONTE CARLO RUNS WANTED (30-60)? 30 
ENTER NR. GROUPS FOR HISTOGRAM OF TOTAL 
PROJECT RISK. (8-14 SHOULD BE USED)? 9 
IS TIME OR COST TO BE USED IN THIS RISK ASSESS- 
MENT? ENTER 1 FOR TIME; 2 FOR COST? 1 
ENTER MOST OPTIMISTIC VALUE FOR STAGE 1 
TASK 1? 10 

ENTER MOST LIKELY VALUE FOR STAGE 1 TASK 1? 
12 

ENTER MOST PESSIMISTIC VALUE FOR STAGE 1 
TASK 1? 20 

ENTER MOST OPTIMISTIC VALUE FOR STAGE 1 
TASK 2? 5 

ENTER MOST LIKELY VALUE FOR STAGE 1 TASK 2? 
10 

ENTER MOST PESSIMISTIC VALUE FOR STAGE 1 
TASK 2? 16 

ENTER MOST OPTIMISTIC VALUE FOR STAGE 1 
TASK 3? 0 

ENTER MOST LIKELY VALUE FOR STAGE 1 TASK 3? 
0 

ENTER MOST OPTIMISTIC VALUE FOR STAGE 2 
TASK 1? 5 



ENTER MOST LIKELY VALUE FOR STAGE 2 TASK 1? 

9 

ENTER MOST PESSIMISTIC VALUE FOR STAGE 2 
TASK 17 12 

ENTER TRANSFORMATION MATRIX ENTRY 1 1 TO 
STAGE 2? 1 

ENTER TRANSFORMATION MATRIX ENTRY 1 2 TO 
STAGE 2? 1 

ENTER TRANSFORMATION MATRIX ENTRY 1 3 TO 
STAGE 2? 0 

ENTER MOST OPTIMISTIC VALUE FOR STAGE 2 
TASK 2? 4 

ENTER MOST LIKELY VALUE FOR STAGE 2 TASK 2? 

10 

ENTER MOST PESSIMISTIC VALUE FOR STAGE 2 
TASK 2? 14 

ENTER TRANSFORMATION MATRIX ENTRY 2 1 TO 
STAGE 2? 0 

ENTER TRANSFORMATION MATRIX ENTRY 2 2 TO 
STAGE 2? .6 

ENTER TRANSFORMATION MATRIX ENTRY 2 3 TO 
STAGE 2? .4 

ENTER MOST OPTIMISTIC VALUE FOR STAGE 2 
TASK 3? 3 

(continue inputting values from time criteria table and 
transition matrices as done above) 

ENTER TRANSFORMATION MATRIX ENTRY 3 3 TO 
STAGE 3? 0 

COMPUTING 

EXPECTED VALUE FOR TOTAL PROJECT IS 58.526 
STANDARD DEVIATION IS 5.18724 

PROBABILITY OF EXCEEDING TIME 47.81 76 IS .966667 
PROBABILITY OF EXCEEDING TIME 50.37 IS .966667 
PROBABILITY OF EXCEEDING TIME 52.9224 IS .733333 
PROBABILITY OF EXCEEDING TIME 55.4748 IS .633333 
PROBABILITY OF EXCEEDING TIME 58.0272 IS .433333 
PROBABILITY OF EXCEEDINGTIME 60.5796 IS .233333 
PROBABILITY OF EXCEEDING TIME 63.1321 IS .1 
PROBABILITY OF EXCEEDING TIME 65.6845 IS . 1 
PROBABILITY OF EXCEEDING TIME 68.2369 IS 
.0333334 

TO DRAW RISK PROFILE GRAPH, HIT ENTER? (Enter) 

Thus we expect that the project will take about 58.5 
months to complete. If we were worried about complet- 
ing the project within 60 months, we would read the 
fifth output line from the bottom to get the risk (proba- 
bility of exceeding 60 months) of .23. This is almost a 
fourth. The manager of the project may then reallocate 
resources to the tasks (more to task 3,1, for example) 
and reassess the risk until he is satisfied that nothing 
further can be or need be done. 

The risk profile is graphed by plotting the output 
probabilities versus time (horizontal axis.). 
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TAKE THE GUESS- WORK OUT OF REAL ESTATE 
INVESTING ... BY COMPUTER 
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. . .for the SERIOUS Apple II User 



1981 REAL ESTA TE ANAL YZER by HowardSoft 

(A PRACTICAL TOOL FOR INTELLIGENT DECISION-MAKING) 

UP-TO-DATE 









Flexible enough for today’s conditions * Any creative financing & component deprecia- 
tion can be handled * Reveals direct impact of rent control, property tax limitations, 
high inflation, ordinary taxes & capital gains taxes. 

Provides 10-year cash flow and return-on-investment projections based on prespecified 
purchase and income info and assumed economic conditions * Provides risk analysis by 
showing impact of boom vs. bust conditions. 

Self-instructing with built-in sample property * Error-tolerant disk filing 
system * Built-in computations for amortized & interest-only loans, and for straight 
line, sum of years digits & declining balance (any % ) depreciation. 

Use built-in loan depreciation types or define your own — up to 10 separate loans and 10 
separate depreciation components * (7«c built-in ,4 rules-of-thumb ft or define your 

own * t/«e built-in report format or define your own. 

Includes all effects of annual & on-sale taxes, including recapture of accelerated 
depreciation * Includes professional instructions in sturdy notebook * Program & 
storage disks included * Tutorial & work sheets provided. 

Several different measures of profitability * Five separately defined inflation 
rates * Present value & future value calculation built in * Subtle variations of 
return- on-investment, internal rate-of-retum, and retum-on- equity, including new ap- 
proaches for negative cash Bow. 

AVAILABLE NOW for Apple Computers with 48K, Applesoft ROM, & 1 or 2 disk drives . . . $150 

Should you prefer to order direct, please enclose check or 
M.O . for full amount. California residents add 6% sales tax. 



OBJECTIVE 

FUNCTIONAL 

FLEXIBLE 

COMPLETE 

SOPHISTICATED 



INQUIRE AT YOUR DEALER 

Also ask about our Tax Preparer and Creative Financing packages . 



Howard Software Services 



7722 Hosford Avenue 
Los Angeles, CA 90045 
(213) 645-4069 
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CIRCLE 22 



Simulation 

( continued from page 31) 
tested as the model was built. The 
overall simulation was tested by ex- 
amining the existing non-appoint- 
ment system. An eight-hour 
(480-minute) day was used, since this 
was Dr. Evans’s normal procedure. 
Two hundred days were simulated. 

Table 1 presents the means and 
standard deviations generated by the 
model of the existing system. As you 
can see, Dr. Evans’s concern was 
justified. According to the model, he 
could expect to be idle at the clinic 
better than 22 percent of the time, 
and he could expect a maximum 
period of idleness of 37 minutes each 
day. Each patient averaged almost 
32 minutes of waiting with the max- 
imum wait averaging almost an hour 
and a half. Usually there was one pa- 
tient in the waiting room when a new 
one arrived. An average of 20 pa- 
tients a day were treated, and the 
doctor could expect to spend 530 
minutes in the clinic each day; he 
wouldn’t leave until 50 minutes after 
the clinic was closed. 



I went over these results with 
Dr. Evans, who said he believed they 
agreed closely with his own observa- 
tions. As a further check, I spent 
several more days looking at the 
clinic’s operation, paying particular 
attention to idleness and waiting 
time. The new observations also 
confirmed the model’s results. 

In my first crack at an appoint- 
ment system, I spaced the appoint- 
ments 24 minutes apart. This was 
done to allow the doctor to see ap- 
proximately the same number of pa- 
tients in a 480-minute day (Table 2). 

Exercise and Evaluation 

The results were somewhat better 
than those produced by the non- 
appointment system. Now the doc- 
tor would be idle only 16 percent of 
the time, with an average maximum 
period of idleness of 16 minutes. The 
patients would average 27 minutes 
waiting, with an average maximum 
of 73.4 minutes. The queue length 
would drop a little, and the total 
time the doctor spent in the clinic 



FRACTION OF TIME IDLE WAS 
55.2Q03 PERCENT. 

AVERAGE WAITING TIME WAS 
3.33333 MINUTES. 

AVERAGE NUMBER WAITING 
WAS. 133333. 

MAXIMUM IDLE TIME WAS 45 
MINUTES. 

MAXIMUM WAIT WAS 15 MIN . 
MAXIMUM LINE LENGTH WAS 1 
PRESS ENTER TO CONTINUE? _ 



Figure 9 — Video display summary of 
each day's results. 





MEAN 


STD DEV 


MX IDLE 


36.9 


11.7 


MX WAIT 


87.3 


52.1 


MX LINE 


3.1 


2.1 


AV IDLE 


22.1 


12.7 


AV WAIT 


31.7 


28.5 


AV LINE 


1.0 


1.1 


NUMPAT 


20.2 


3.2 


OFF TIM 


530.3 56.2 





Figure 10 — Statistical parameters com- 
puted for each variable. 



would be reduced by 14 minutes. 

Still this did not meet the doctor’s 
objective of substantial reductions in 
patient waiting time. I thought 
perhaps a change in the appointment 
interval with a corresponding change 
in the length of time the clinic was 
open (to keep the number of patients 
seen each day to around 20) might 
yield improvement. Table 3 shows 
the results with 20 minutes between 
appointments and Table 4 with an in- 
terval of 30 minutes. 

A dilemma was apparent. Reduc- 
ing the appointment interval caused 
the doctor’s idleness to drop to ac- 
ceptable limits, but increased the 
patient waiting time. Increasing the 
appointment interval reduced pa- 
tient waiting time, but increased 
the doctor’s idleness. It was obvious 
that additional investigation was 
necessary. 

Final recommendation 

My final recommendation to Dr. 
Evans, after many other simulation 
runs were made, was to have a flexi- 
ble appointment interval, keyed to 
the expected service time of the pa- 
tient. He agreed and adopted this 
model. Now when a patient calls in, 
the nurse/receptionist schedules the 
appointment on the basis of symp- 
toms or desired service. Significant 
reductions in idleness and waiting 
time have resulted. 

The only thing that prevents this 



ENTER APPOINTMENT INTERVAL (0= RANDOM) ? j0 
ENTER # OF POINTS IN ARRIVAL TIME DISTRIBUTION? 12 
FOR POINT # 1 ENTER TIME AND CUMULATIVE PERCENTAGE? 5,9 
FOR POINT # 2 ENTER TIME AND CUMULATIVE PERCENTAGE? 10,39 
FOR POINT # 3 ENTER TIME AND CUMULATIVE PERCENTAGE? 15,49 
FOR POINT # 4 ENTER TIME AND CUMULATIVE PERCENTAGE? 20,56 
FOR POINT # 5 ENTER TIME AND CUMULATIVE PERCENTAGE? 25,64 
FOR POINT # 6 ENTER TIME AND CUMULATIVE PERCENTAGE? 30,71 
FOR POINT # 7 ENTER TIME AND CUMULATIVE PERCENTAGE? 35,78 
FOR POINT # 8 ENTER TIME AND CUMULATIVE PERCENTAGE? 40,84 
FOR POINT # 9 ENTER TIME AND CUMULATIVE PERCENTAGE? 45,90 
FOR POINT # 10 ENTER TIME AND CUMULATIVE PERCENTAGE? 50,95 
FOR POINT # 11 ENTER TIME AND CUMULATIVE PERCENTAGE? 55,98 
FOR POINT # 12 ENTER TIME AND CUMULATIVE PERCENTAGE? 60,100 



Figure 7— The video display after the arrival time distribution of the patients has been 
entered into the computer. 



** ITERATION# 1 ** 



PAT 
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0 


2 


1 


55 


55 


15 


70 
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MORE DATA, PRESS ENTER WHEN READY? 

Figure 8 — Printout showing the times associated with each patient. 
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** HISTOGRAM FOR AVERAGE PERCENT IDLE 



0.00 


6.0 


************** 


14 


6.J02 
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37 


12. $4 
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37 
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35 
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30.10 


**************************** 


28 
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15 
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19 
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54.18 
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PRESS ENTER WHEN REVIEW COMPLETE? _ 



Figure 11 — User has the option of displaying variable histogram. 


Table 1 . Results with random arrivals 






Mean 


Std Dev 


Maximum Idle Time (min.) 


36.9 


11.7 


Maximum Waiting Time (min.) 


87.3 


52.1 


Maximum Line Length 


3.1 


2.1 


Average Idle Time (%) 


22.1 


12.7 


Average Waiting Time (min.) 


31.7 


28.5 


Average Line Length 


1.0 


1.1 


Number of patients seen 


20.2 


3.2 


Time spent in office (min.) 


530.3 


56.2 


Table 2. Results with 24-minute appointments 






Mean 


Std Dev 


Maximum Idle Time (min.) 


16.1 


4.9 


Maximum Waiting Time (min.) 


73.4 


46.5 


Maximum Line Length 


2.4 


1.7 


Average Idle Time (%) 


16.1 


11.3 


Average Waiting Time (min.) 


26.9 


26.4 


Average Line Length 


0.7 


0.8 


Number of patients seen 


20.7 


0.9 


Time spent in office (min.) 


516.3 


48.3 


Table 3. Results with 20-minute appointments 






Mean 


Std Dev 


Maximum Idle Time (min.) 


10.6 


5.4 


Maximum Waiting Time (min.) 


97.8 


58.0 


Maximum Line Length 


3.8 


2.2 


Average Idle Time (%) 


9.0 


8.1 


Average Waiting Time (min.) 


41.7 


32.7 


Average Line Length 


1.4 


1.2 


Number of patients seen 


20.7 


0.9 


Time spent in office (min.) 


470.3 


64.0 


Table 4. Results with 30-minute appointments 






Mean 


Std Dev 


Maximum Idle Time (min.) 


23.9 


2.2 


Maximum Waiting Time (min.) 


53.1 


31.1 


Maximum Line Length 


1.4 


1.0 


Average Idle Time (%) 


28.4 


11.2 


Average Waiting Time (min.) 


12.9 


12.8 


Average Line Length 


0.3 


0.4 


Number of patients seen 


20.6 


0.8 


Time spent in office (min.) 


609.7 


32.7 



model from being applied univer- 
sally to waiting-line problems in- 
volving one server is the inclusion of 
priority customers. If you remove 
the coding that concerns priority 
shifting — or, easier yet, force all cus- 
tomers to be Priority 1 by making 
C(I) always equal to 1 — the model 
will fit any situation with random or 
constant arrival times, random or 
constant service times, and a first- 
in/first-out queue discipline. 

If you know the actual probability 
function related to times between ar- 
rivals or service times, you need not 
enter the cumulative distribution. 
Instead you can have the model gen- 
erate the times from the appropriate 
distribution. (The generation of 
non-uniform random variables was 
discussed at length in the second arti- 
cle in this series.) 

Of course, if your problem has 
peculiarities, such as a limit on 
queue length, with customers lost if 
the queue is full, you will have to 
change the model accordingly. You 
might have a case where there are 
two doctors (or tellers or checkout 
clerks), with arrivals joining the 
shortest line. This would require 
programming for parallel service 
and adjusting the queue discipline. 
In another situation, a customer 
might be served on one line and then 
join another queue to await further 
service. The interaction of arrivals to 
the system and service times of the 
first server generates the arrivals to 
the second service facility. Here you 
would need two queueing models in 
sequence, the output of the first be- 
ing the input to the second. 

Any number of other cases can be 
handled by modification of the sim- 
ulation presented in this article. Go 
to it, and if you run into problems, 
drop me a note in care of Personal 
Computing. I’ll at least try to point 
you in the right direction. □ 

(. Program Listing on page 87.) 
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Our new Prod is k 







ip ®®®? w 





II and Apple DOS are trademarks of Apple Computer, Inc. 



Up to 5 million bytes of on-line storage with 8" 
floppies. And, without stealing power from your Apple II*! 



Your business is more complicated 
than anyone realizes. Or, you’re 
growing faster than expected. Does 
that mean you have to trade in your 
reliable Apple II for a bigger, more 
costly system? Or, is there a simple, 
reasonable solution? 

bet there is, now that Programma 
International has introduced the 
Teeter Electronics PRODISK control- 
ler card. 

PRODISK is like having the storage 
capability of ten Apples! Because 
with just four 8" floppy disk drives, its 
on-line storage capacity goes to a 
business-size 5 million bytes. Plus it 
delivers high-speed transfer of a half 
million bits per second. 

With storage and speed like that you 
can really get a handle on your entire 
business. And, it won’t interfere with 
your Apple’s operation. You see, the 
new PRODISK card is powered from 
the drives, not the Apple. Since there’s 
no significant power drain, other 
cards can be used with no problem. 



Technically Inclined? 

The card operates under Apple DOS 
3.1 or 3.2, with 48K Apple II. It has full 
compatability with mini-disks. Handles 
from one to four 8'' floppy drives. 
Single or double density disks use 
DMA transfer techniques . . . with 
high speed transfer of half million 
bits per second. 

Priced Right 

The amazing PRODISK controller 
card is priced at $645.00. And it’s 
a tax deductible business expense. 
Its low price works out to be even 
lower! Same for the special 
Programma 8" floppy disk drives 
(800 or 850 Shugart equivalent). 
Example: two single sided drives, 
priced at $1549.00. 

Get big business storage capacity 
for your small business right now 
. . . with PRODISK, available at 
your better computer stores, or 
direct from Programma Inter- 
national. 



power for small business 



Programma International Inc. 
2908 No. Naomi Street 
Burbank, CA 91504 
(213) 954-0240 



CIRCLE 23 
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Kathe Spracklen 
4278 Calle De Vida 
San Diego, CA 92124 



Dear Fellow Computer Chess Enthusiast: 

Hayden Publishing Company has asked me to serve as the Computer Chess column editor for 
Personal Computing magazine. I accepted with great eagerness. 

I have been active in the field of computer chess for over three years and during that time I 
have taken on many roles: student, programmer, speaker, writer, and educator. I have enjoyed 
them all. I love computer chess! Along with my responsibility to Personal Computing magazine, 
I have also been asked to serve as chairman of the Publications Committee of the International 
Computer Chess Association. So, from two vantage points, I will try the new role of computer 
chess publicist. As publicist, I see my major function as being the accumulation and dissemina- 
tion of news and ideas of interest to the computer chess community. 

As I put together my thoughts on what this Computer Chess column should be, however, I 
found myself pondering an important question voiced most frankly by Contributing Editor 
Evan Katz when he asked, “Can you really be objective as editor, since you have a program 
which stands to benefit from your reporting?” 

Evan’s question is a tough one. I am employed by Fidelity Electronics, a major manufacturer 
of home chess computers, and I am aware that it is impossible to spend the countless hours it 
takes to develop a computer chess program without acquiring an emotional stake in the finished 
product. If I serve objectively, it is because I recognize and respect these same feeling in others. 

I take objectivity to be a serious responsibility, and I invite you, the reader, to “call me down” if 
you think I fail. My optimism in believing I will remain objective stems from the focus I hope to 
achieve in the Computer Chess column. My intention is to focus less on how a program com- 
pares to others and to concentrate more on what makes a program unique. 

Computer chess is intensely competitive and is always exciting. People all over the world, 
from university computer centers to hobbyists’ workbenches, are working on this problem. 
With contributions being made daily, it’s a challenge to keep abreast of this fast moving field— 
a challenge that I’m eager to meet and one that I hope you’ll share with me. 



Sincerely, 
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The Past, Present and Future 



The Computer Chess column of 
Personal Computing magazine goes 
back a long way and its history begins 
with the formation of a separate 
publication, the Computer Chess 
Newsletter , founded in 1977 with 
Doug Penrod as editor. At that time, 
Penrod expressed the goal of the new 
publication as follows: 

There has been a great rise in in- 
terest in computer chess, and I 
feel that the time is ripe for a 
publication to serve as a means 
for exchange of information 
among writers of computer 
chess programs and to provide 
information for those in- 
terested in playing computer 
chess. . . . Most chess programs 
are developed independently, 
and much effort is spent on re- 
invention. Perhaps by sharing 
information, comparing pro- 
grams and program philoso- 
phies, etc., the state of the 
art could be advanced more 
rapidly. 

The first issue of the Computer 
Chess Newsletter carried the news 
that “two chess-playing machines 
have been announced; one is now on 
the market for $200 or less.” Three 
chess programs for microcomputers 
were listed for sale in the issue in- 
cluding Microchess by Peter Jenn- 
ings for the 8080 and KIM-1 and a 
BASIC language program by Randy 
Miller for the MITS Altair. The field 
of microcomputer chess was in its in- 
fancy and Doug’s newsletter an- 
nounced its birth. Response to the 
publication was immediate and en- 
thusiastic. 

About the same time that Penrod 
was founding the Computer Chess 
Newsletter , a parallel development in 
computer chess organization and in- 
formation exchange was taking 
place: the International Computer 
Chess Association (ICCA) was 



BY KATHE SPRACKLEN 



formed by the participants of the Sec- 
ond World Computer Chess Cham- 
pionship. That organization, under 
the editorial direction of Professor 
Ben Mittman, established the ICCA 
Newsletter . Most of the program- 
mers active in computer chess, as well 
as many others interested in the field, 
joined the ICCA. So, from the very 
beginning, there have been two pub- 
lications covering computer chess 
news and ideas: one casual in nature, 
the other more academic. 

Unfortunately, Doug Penrod 
couldn’t continue with his newsletter 
because he was dying of cancer and in 
April of 1978 Computer Chess be- 
came a monthly column in Personal 
Computing. 

Now, with the column in its third 
year, I am assuming responsibility as 
editor. As I contemplate the direc- 
tion of the column, I see its focus 
as being based on Doug Penrod’s 
original vision: a medium for the 
exchange of computer chess infor- 
mation-casual, tutorial and ap- 
proachable. 

Ultimately, however, the structure 
of this column will be up to you. You 
will determine the structure through 
your comments and suggestions, and 
by your submissions. Because our 
directions will be determined over the 
next few months, you must take the 
time to express your opinions now. 

To stimulate your thoughts on the 
matter, I have gone over some of the 
aspects of the column for the past 
three years and I am presenting some 
of my ideas. 

The Bulletin Board: David Slate 
{Chess 4.9 and Newchess) once 
described the Computer Chess col- 
umn as a bulletin board. Space per- 
mitting, any and all persons could 
put up whatever notices they wished 
to the computer chess community. 
When Dan (husband Dan Spracklen 
of Sargon fame) and I were first get- 
ting into computer chess, we used the 
bulletin board aspect of the column 



to publicize our new program. 
Several others in the field have done 
this as well. It is my belief that 
bulletin board items have a place 
in this column but they should be 
clearly marked as such. Unsolicited 
bulletin board material should be 
published on a space-available basis. 

Events Reporting: I feel that major 
computer chess tournaments deserve 
full journalistic coverage, and, 
because such coverage demands a 
great deal from a reporter, I think 
reports of this nature deserve article 
status. Unfortunately, detailed 
reporting by an objective observer is 
not always available, so, in those in- 
stances, the Computer Chess column 
will try to fill the breach by reminis- 
cing with tournament participants 
and by analyzing the games played. 

Announcement of Upcoming Events: 
The Computer Chess column has 
always announced and publicized 
upcoming computer chess events. 
Such announcements are vital to in- 
sure the widest possible range of par- 
ticipants and to enable new programs 
to enter the field. I believe this policy 
should be continued. 

Analysis of Computer Chess Games: 
Chess masters can continue to tell us 
how various computer programs 
stand in regard to preferred play dur- 
ing program encounters. Analyses 
offer programmers new directions 
for research to correct revealed 
weaknesses in a program’s play. I 
would like to augment a master’s 
analysis with separate discussions 
about the same game by the program- 
mers who could tell us why their pro- 
grams made certain key moves. 

Technical Discussions: From time to 
time, the Computer Chess column 
has carried technical articles in the 
field of computer chess. I think that 
such materials, when well-written, 
deserve the status of separate articles 
within Personal Computing. All sub- 
missions of this nature sould be 
directed to my attention. 



april 1981 Personal Computing 67 



Fredkin Incentive Awards 



Two computer chess incentive 
competitions sponsored by the 
Fredkin Foundation, which set up a 
$100,000 prize for the first computer 
program that beats the World Chess 
Champion in official competition, 
have now been held. Although a pro- 
gram that defeats the world cham- 
pion is several years away, the foun- 
dation has established a series of in- 
centive prizes. Each year the two top 
computer chess programs play 
against humans of a specified skill 



level with the humans chosen at ran- 
dom from the United Chess Federa- 
tion rating list. Here are the results of 
the latest incentive matches. 

In the first of the contests, Chess 
4.9, developed by David Slate of 
Northwestern University, Larry 
Atkin, formerly of Northwestern, 
and David Cahlander of Control 
Data Corporation, played a two- 
game match against Paul Benjamin, 
an expert-ranked chess player from 
New York. The match was split 1-1 



with the two sides sharing a $1500 

prize equally. 

In the second incentive competi- 
tion, held at Carnegie-Mellon 
University, Belle by Ken Thompson 
and Joe Condon of Bell Telephone 
Labs, was pitted against expert- 
ranked Jack Gibson of Arizona. The 
two-game contest and the $1000 
prize went to Belle with its score of 
V/i to Vi. 

Here are the games from the two 
matches. 



Fredkin Challenge Match I 

Game 1 

Sicilian Defense 



White 


Black 










Chess 4. 9 


Benjamin 


20. Bd3 


Bc3 


41. Rb2 


e4 






21. Ba6 


Rc6 


42. Rf4 


d3 


1. e4 


c5 


22. Bb5 


Rc8 


43 . cd3 


Rcl 


2. Nf3 


d6 


23. Bd3 


Bd7 


44. de4 


Rc5 


3. d4 


cd4 


24. Be3 


d4 


45. a4 


Rb7 


4. Nd4 


Nf6 


25. Bf4 


Bf5 


46. ef5 check 


Rf5 


5. Nc3 


g6 


26. Bf5 


gf5 


47. Rc4 


Rd5 


6. Be2 


Bg7 


27. a3 


f6 


48. Re2 check 


Kd7 


7. 0-0 


0-0 


28. Bh6 


Rc6 


49. Rce4 


Kc8 


8. Bg5 


Nc6 


29. b5 


Rb6 


50. Re8 check 


Rd8 


9. Nc6 


bc6 


30. Rb3 


Rc8 


51. R8e4 


Rbd7 


10. Qd2 


Rb8 


31. Rdl 


Rc5 


52. Re6 


Rd6 


11. Rbl 


Re8 


32. Rdbl 


Rc4 


53. Re7 


R8d7 


12. b4 


Be6 


33. g3 


e5 


54. Re8 check 


Bd8 


13. Bh6 


Bh8 


34. Kg2 


Kf7 


55. g4 


Kb7 


14. h3 


d5 


35. Bel 


Ba5 


56. R2e4 


Rd4 


15. ed5 


Nd5 


36. Rf3 


Ke6 


57. Rd4 


Rd4 


16. Nd5 


Qd5 


37. Rb2 


Bc3 


58. Kf3 


Rd6 


17. Qd5 


cd5 


38. Rb3 


Ba5 


59. Rf8 


Rd7 


18. Bf4 


Rbc8 


39. Rb2 


Bc3 


60. h4 


Kb6 


19. Bb5 


Red8 


40. Rb3 


Ba5 


Adjudicated a win for Black 







oame l - 












Pirc Defense Reversed 






White 


Black 


1 1 . de4 


Qd3 


24. Ba4 


ab4 


Benjamin 


Chess 4.9 


12. Bb2 


Ne4 


25. cb4 


Bb4 






13. Ne4 


Qe4 


26. Rdl 


Bc5 


1. Nf3 


d5 


14. Nd4 


Qg6 


27. Rd2 


Bd4 


2.g3 


Nc6 


15. Nc6 


bc6 


28. Bd4 


ed4 


3. d3 


e5 


16. Rel 


a5 


29. Bb5 


Qe5 


4. Nbd2 


Nf6 


17. Bc6 


Rad8 


30. Bfl 


g6 


5. Bg2 


Be7 


18. Qa4 


Qf6 


31. a4 


c5 


6. 0-0 


0-0 


19. Re2 


Bc4 


32. a5 


Qel 


7. e4 


Kh8 


20. Rc2 


Bd3 


33. Ra2 


d3 


8. c3 


Bg4 


21. Rd2 


Bb5 


34. a6 


d2 


9. h3 


Be6 


22. Rd8 


Ba4 


35. a7 


Qfl check 


10. b4 


de4 


23. Rf8 check 


Bf8 


Resigns 
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Fredkin Challenge Match II 



Game 1 
Indian defense 



D 

U 

3 

t 

c 

I 

0 



c 

5 

0 



u 

3 



i 



White 


Black 










Gibson 


Belle 


20. Qc5 


bc5 


41. Ke4 


Kd6 






21. Bc4 


Bf5 


42. Bf5 


Bgl 


1. d4 


Nf6 


22. Ng5 


Rd2 


43. Bc8 


Bf2 


2. Nf3 


g6 


23. Ne6 


Be6 


44. Bg4 


Bel 


3. Nbd2 


Bg7 


24. Be6 check 


Kd8 


45. Bc8 


Bc3 


4. e3 


d6 


25. Radi 


Rff2 


46. Bg4 


Bb4 


5. Bd3 


Nc6 


26. Rd2 check 


Rd2 


47. Bc8 


Bel 


6. c3 


Rg8 


27. Rf2 


Bh6 


48. Bg4 


Bd2 


7. e4 


e5 


28. Rd2 check 


Bd2 


49. Bc8 


Bf4 


8.0-0 


Bg4 


29. Bd5 


Ke7 


50. Bg4 


Bel 


9. h3 


Bd7 


30. Kf2 


Bel 


51. Bc8 


Bd2 


10. de5 


Ne5 


31. b3 


c4 


52. Bg4 


Bf4 


11. Ne5 


de5 


32. Bc4 


Bb2 


53. Bc8 


Bel 


12. Nf3 


Qe 7 


33. Kf3 


Bc3 


54. Bg4 


c6 


13. Qb3 


0-0-0 


34. Bd3 


Kd6 


55. Bc8 


Bf4 


14. Bc4 


Ne4 


35. Bc4 


Bd4 


56. Bg4 


Bd2 


15. Bf7 


Rgf8 


36. Bg8 


Ke7 


57. Bc8 


Bel 


16. Bd5 


Nc5 


37. Bd5 


a5 


58. Bg4 


Bf4 


17. Qb4 


b6 


38. a4 


h5 


59. Bc8 


Bd2 


18. Be3 


Bh3 


39. Be4 


g5 


60. Bg4 


c5 


19. Bc5 


Qc5 


40. Bg6 


h4 


Adjudicated a Draw 




' SORTS - RACET UTILITIES - 


■ RACET computes — 


RACET SORTS — RACET UTILITIES — 


RACET computes — 


RACET SORTS — RACET UTILITIES — 


RACET computes 



HARD DISK MULTIPLEXOR WITH 10 MEG HARD DISK 
FOR THE TRS-80* Mod II 
NOW YOU CAN HAVE THAT LARGE COMMON DATA BASE!! 

• Allows up to 4 Mod M’s to connect to a single controller — up to 4 hard disk 
drives per controller. Users may access the same file simultaneously (first-come 
first-served). 

• Uses Cameo controller and standard 10-megabyte cartridge (hard) disk drives 
along with RACET Hard/Soft Disk System (HSD) software. 

• Access times 3 to 8 times faster than floppy. Mixed floppy/hard disk operation 
supported. 

• Compatible with your existing TRSDOS programs! All BASIC statements 
are identical. 

• A single file may be as large as one disk. Alternate mode allows 24-million 
byte record range. Directory expandable to handle thousands of files. 

• Includes special utilities — backup and copies, HPUR6E for multiple deletions, 
HDCS directory catalog system, and Hard Disk Superzap. FORMAT utility 
includes options for specifying sectors/gran, platters/drive, logical disk 
size, etc. 

HARD DISK DRIVE & CONTROLLER $5995 RACET HSD Software $400 

Call for multiuser pricing. Dealers call for OEM pricing. 

INFINITE BASIC (Mod I & III Tape or Disk) Mod I $50.00, Mod III $60.00 

Extends Level II BASIC with complete MATRIX functions and 50 more string 
functions, includes RACET machine language sorts! Sort 1000 elements in 9 
seconds! ! Select only functions you want to optimize memory usage. 

INFINITE BUSINESS (Requires Infinite BASIC) Mod I & III $30.00 

Complete printer pagination controls — auto headers, footers, page numbers. 
Packed decimal arithmetic — 127 digit accuracy Binary search 

of sorted and unsorted arrays. Hash codes. 

BASIC CROSS REFERENCE UTILITY (Mod II 64K) $50.00 

SEEK and FIND functions for Variables, Line Numbers, Strings, Keywords. 'AH’ 
options available for line numbers and variables. Load from BASIC — Call with 
‘CTRL’R. Output to screen or printer! 

DSM Mod I $75.00, Mod II $150.00, Mod III $90.00 

Disk Sort/Merge for RANDOM files. All machine language stand-alone package for 
sorting speed. Establish sort specification in simple BASIC command File. Execute 
from DOS. Only operator action to sort is to change diskettes when requested! 
Handles multiple diskette files! Super fast sort times — improved disk I/O times 
make this the fastest Disk Sort/Merge available on your TRS. 

(Mod I Min 32K 2-drive system. Mod II 64K 1 -drive. Mod III 32K 1 -drive) 



★ ★NEW^ ★ DISCAT (32K1 -drive Min) Mod I, III $50.00 

This comprehensive Diskette Cataloguing/Indexing utility allows the user to keep 
track of thousands of programs in a categorized library. Machine language program 
works with all TRSDOS and NEWDOS versions. Files include program names and 
extensions, program length, diskette numbers, front and back, and diskette free space. 



★ ★ NEW ★ ★ 

KFS-80 (1 -drive 32K Min - Mod II 64K) Mod I, III $100.00; Mod II $175.00 

The keyed file system provides keyed and sequential access to multiple files. Provides 
the programmer with a powerful disk handling facility for development of data base 
applications. Binary tree index system provides rapid access to file records. 

**NEW** 

MAILLIST (1-drive 32K Min - Mod II 64K) Mod I, III $75.00; Mod II $150.00 

This ISAM-based maillist minimizes disk access times. Four keys — no separate 
sorting. Supports 9-digit zip code and 3-digit state code. Up to 30 attributes. Mask 
and query selection. Record access times under 4 seconds! ! 

★ ★NEW^t* LPSPOOL (32K 1-drive Min) Mod I $75.00 

LPSPOOL — Add multi-tasking to permit concurrent printing while running your 
application program. The spooler and despooler obtain print jobs from queues 
maintained by the system as print files are generated. LPSPOOL supports both 
parallel and serial printers. 



UTILITY PACKAGE (Mod II 64K) $150.00 

Important enhancements to the Mod II. The file recovery capabilities alone will pay 
for the package in even one application! Fully documented in 124 page manual! 
XHIT, XGAT, XCOPY and SUPERZAP are used to reconstruct or recover date from 
bad diskettes! XCOPY provides multi-file copies, ‘Wild-card’ mask select, absolute 
sector mode and other features. SUPERZAP allows examine/change any sector on 
diskette include track-0, and absolute disk backup/copy with I/O recovery. DCS 
builds consolidated directories from multiple diskettes into a single display or 
listing sorted by disk name or file name plus more. Change Disk ID with DISKID. 
XCREATE preallocates files and sets ‘LOF’ to end to speed disk accesses. DEBUGII 
adds single step, trace, subroutine calling, program looping, dynamic disassembly 
and more!! 



DEVELOPMENT PACKAGE (Mod II 64K) $125.00 

Includes RACET machine language SUPERZAP, Apparat Disassembler, and Model 
II interface to the Miciosoft ‘Editor Assembler Plus’ software package including 
uploading services and patches for Disk I/O. l ^ 

CHECK, VISA, M/C, C.O.D., PURCHASE ORDER ^ RACcT COMPUTES ^ 



TELEPHONE ORBERS ACCEPTED 17141637-5016 

*TRS-80 IS A REGISTERED TRADEMARK 
OF TANDY CORPORATION 



1330 N. Glassel, Suite ‘M’ 
Orange, CA 92665 



RACET SORTS — RACET UTILITIES — RACET computes — RAC ETS ORTS ^R ACET^UTI L ITIES^R ACE^co nn^ut es^ RACETSORTC ^JACET ^L^S^RA^ETcompL^te^— 
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Fredkin Challenge Match II 



Game 2 
Ruy Lopez 



White 


Black 


Belle 


Gibson 


1. e4 


e5 


2. Nf3 


Nc6 


3. Bb5 


a6 


4. Ba4 


Nf6 


5.0-0 


d6 


6. Bc6 check 


bc6 


7. d4 


Ne4 


8. de5 


d5 


9. Nbd2 


Bg4 


10. c3 


Nd2 


11. Bd2 


Be7 


12. Qa4 


Qd7 


13. e6 


Be6 


14. Ne5 


Qd6 


15. Bf4 


Qc5 



16. Qc6 check 


Qc6 


17. Nc6 


Bf6 


18. Rfel 


0-0 


19. Be5 


Be5 


20. Ne7 check 


Kh8 


21. Re5 


Rfd8 


22. Rael 


Rd7 


23. Nc6 


Rd6 


24. Nd4 


Re8 


25. b4 


g6 


26. f4 


Kg8 


27. f5 


gf5 


28. Nf5 


Rc6 


29. Rle3 


Kf8 


30. Nd4 


Rd6 


31. Rh5 


Kg8 


32. Ree5 


c6 


33. Reg5 check 


Kh8 



34. Rh6 


Rg8 


35. Rgh5 


Rg6 


36. Rh7 check 


Kg8 


37. Rh8 check 


Kg7 


38. R5h7 check 


Kf6 


39. Ra8 


Ke5 


40. Ra6 


Ke4 


41. Rc6 


Rc6 


42. Nc6 


Bd7 


43. Rh4 check 


Rg4 


44. Rg4 check 


Bg4 


45. h4 


f6 


46. b5 


Kd3 


47. Ne7 


Kc3 


48. b6 


d4 


49. b7 


d3 


50. b8/Q 


d2 


51. Qb3 check 


resigns 



Computer Chess Ratings 



During 1980, the United States Chess Federation 
allowed rather open participation of computer chess 
programs in USCF-rated tournaments. Anyone who 
owned a machine could enter it in any tournament. 
Owner/program combinations were given a separate 
rating, but those ratings were never published in the 
regular Chess Life rating issue. Sargon 2.5, for example, 
had at least a half-dozen separate ratings. (Under 
Chafitz sponsorship, Sargon 2.5 had a nonprovisional 
rating of 1474; Mychess, by David Kittenger, showed a 
nonprovisional rating of 1615.) 

Recently, the USCF announced that only the program 
authors or sponsors may register machines, and some of 
the other regulations, such as the higher membership fee 
of $30 for computer programs and the restriction that 
computers can only win prizes specifically designated 
for them, seem discriminatory against programs. 

The real “Catch-22” of the new policy, however, is 
the announcement requirement. The new regulations 
state that “an event in which computers will (or may) 
participate must be so designated in the Tournament 
Life announcement or any other advance written 
publicity.” Ken Thompson (Belle) points out that tour- 
nament directors are not being notified of this advance 



announcement requirement. 

The result of the new regulations is that computer 
programs are effectively beijig barred from participa- 
tion in USCF-rated events, at least for the next several 
months. If the USCF continues to block the rating of 
computer chess programs, this vital issue will be back 
entirely in the hands of the ICCA. The ICCA has 
established a committee to study the subject. If you are 
interested in the question of how to rate or rank com- 
puter chess programs, you may be interested in serving 
on the committee. 

Much of the ICCA’s work takes place within commit- 
tees such as those on publications and publicity, rank- 
ing, tournament organizing, sanctioning, program 
rights and standards, and liaison. I strongly encourage 
all individuals interested in computer chess to become 
members of the ICCA and I further encourage all 
members of that organization to serve on committees. 
Membership dues in the ICCA are $10 for 1980 and pay- 
ment must be in U.S. currency, check or money order. 
Send payment along with your name, address and the 
name of a committee(s) on which you would like to serve 
to: Ken Thompson, Bell Telephone Labs, Room 2C423, 
Murray Hill, N J 07974. 
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Three full duplex, parallel ports, a serial port and a selectable rate interrupt timer are 
all available on the Interfacer II S-100 interface board from Godbout Electronics . 



{continued from page 48) 
in understanding exactly what 
the interface is. It is simply a 
specification of the type of con- 
nector and voltage levels that are 
to be used for serial data trans- 
fer. In addition some of the pins 
on the interface connector have 
specific designations, while 
others do hot. As a result, dif- 
ferent manufacturers use the 
undefined pins differently, 
resulting in incompatibility. 

Another problem area is the 
connectors. The RS-232C speci- 
fication says that a male 25-pin 
connector should be attached to 
the terminal equipment (CRTs, 
printers, etc) and that the female 
connector should be attached to 
the communications equipment 
(computers, modems, etc.). 
Failure to adhere to this, or try- 
ing to connect two terminal 
devices together can result in the 
need for a special adapter that 
will mate the incompatible con- 
nectors. 

The most common pins used 
on the serial connector are 2, 3 
and 7 which are the pins for 



transmitted data, received data 
and signal ground respectively. 
Pin 1, protective ground, is also 
frequently used. The thing that 
causes the most headaches in a 
serial interface is the handshak- 
ing. Any one of three pins could 
be used for handshaking in any 
particular case. These are pins 4, 
5 and 20. Assuming you’ve 



found the correct pin for hand- 
shaking, you’re still not home 
free yet, because its possible for 
the polarity of the handshaking 
signal to be positive or negative. 

Once you’ve figured out the 
hardware connections correctly, 
you still have to worry about 
speed. In this case, speed refers 
{continued on page 97) 




SOflG OF ROLflflD 

SOFTWARE 

for TRS-80, APPLE and ATARI 



BEOWULF 

Clash swords with the 
monster Grendel. If you 
win the battle, smack your 
lips and feast in the great 
hall. $19.95 


DIANA, 

THE SEDUCTRESS 

A bold, daring hunts- 
woman. Dance with her 
and play the lady, or the 
tiger. (Adult situations, 
nudity) $19.95 


THE HIGH PRIEST 

Learn secrets known only 
to the gods. Foretell good 
fortune, beware of bad. 
But don’t ask the 
questions, if you don’t 
want to know the 
answers. $19.95 


HUMBABA 
WILL GET YOU 

Outside, in the dark of the 
night, he lurks, waiting to 
rip your arm out of its 
socket. Youronlydefense 
is your wits and reaction 
time. Beware. $19.95 



1-800-227-1617 operator 364 
(in California) 800-772-3545 operator 364 



MASTERCHARGE 



CIRCLE 29 
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WE WILL NOT BE UNDERSOLD 







DISK DRIVES 

40 track, 102K Bytes. Includes power sup- 
ply and TRS-80* compatible silver 
enclosure. Ready to plug-in and run the 
moment you receive it. Can be intermixed 
with each other and Radio Shack drive on 
same cable. 90 day warranty. One year on 
power supply. Available for 220 Vac (50 Hz) 
operation. External card edge included. 



$314 PRINTERS 



J 



FOR TRS-80* 

CCI-100 TEAC 

CCI-100 MPI 

CCI-280 

For Zenith Z89 

CCI-189 

Z-87 



5V4 ", 40 Track (102K Bytes) for Model I 
5 Vi ", 40 Track (102 K Bytes) for Model I 
5V4 ", 80 Track (204K Bytes) for Model I 

5 Vi ", 40 Track (102K Bytes) add-on drive 
Dual 5 Vi " add-on drive system 



NEW • S-100 CCS CARDS 



MAINFRAME, Z-80 CPU, CONTROLLER, 
RAM, and 2P + 2S CARDS 



$314 

$319 

$429 

$394 

$995 



$CALL 



8" SHUGART SA801R DISK DRIVES $425 



DISK OPERATING SYSTEMS 



PATCH PAK #4 by Percom Data 
CP/M® for Model I, Zenith $145 
NEWDOS Plus 40track $79 



$ 8.95 

for Model II, Altos $169 
NEWDOS 80 $135 



NEC Spinwriter 

Letter Quality High Speed Printer 

Includes TRS-80* interface software, quick 
change print fonts, 55 cps, bidirectional, 
high resolution plotting, graphing, propor- 
tional spacing: R.O. $2395 

R.O. with Tractor Feed $2595 KSR with Tractor Feed $2895 

C.ITOH Starwriter, 25 CPS, daisy wheel printer $1795 

C.ITOH Starwriter II, 45 CPS, daisy wheel printer $1995 

Letter quality printers. Use up to 15" paper. 1 year warranty on 
parts. 3 months on labor. Proportional spacing and bidirectional 
printing. Same as VISTA V300. 

EPSON MX-80 $CALL 

PAPER TIGER IDS 445 Graphics and 2K buffer $699 

IDS 460 Bidirectional, 160 cps, graphics and 2K buffer $1050 

IDS 560 132 Columns, graphics $1599 

ANADEX DP-9500/01 $1345 DP-8000 $849 

OKIDATA Microline 80 Friction and pin feed $499 

Tractor Feed, friction, and pin feed $625 

Microline 82 Bidirectional, friction and pin feed $719 

Microline 83 Bidirectional, 120 cps, uses up to 15" paper $995 
CENTRONICS 



737 Friction & pin feed 
730 Friction & pin feed 
779 Tractor feed 

EATON LRC 7000 + 64 columns, plain paper 
TI-810 Includes TRS-80* software and 
Compressed print, vertical form control 



$780 

$595 

$969 

$269 

$1865 



DISKETTES — Box of 10 with plastic library case 

5 Vi " Scotch $35 Maxell $40 BASF/ Verbatim $24 

8" Scotch $50 Maxell $55 BASF/ Verbatim $36 

CLEAR PLASTIC CASE-Holds 50 5 Vi "diskettes $19 



COMPLETE SYSTEMS 

ALTOS ACS8000 Computers 
APPLE II-16K $1075 



$ CALL 

APPLE III-96K $3749 



Call for other Apple products 



TRS-80* Model II-64K $3499 • Model III-16K 

Used TRS-80* Model I Computers, tested and guaranteed 
ZENITH Z89, 48K all-in-one computer 

ZENITH Z19 
TELEVIDEO 920C 

ATARI 400 $479 ATARI 800 

APF Game Only $95 Complete System 

MATTEL INTELLIVISION 



$899 

$CALL 

$2395 

$735 

$748 

$769 

$489 

$229 



MONITORS 

LEEDEX 12" B&W Video 100 $129 

ZENITH 13" Color $379 

SANYO 9" B & W VM4509 $155 

SANYO 12" B&W DM5012 $226 

SANYO 12" Green Screen DM5112 $238 

SANYO 13" Color DMC6013 $416 

APF 9" B & W TVM-10 $120 



TELECOMMUNICATIONS 

LIVERMORE STAR MODEM 2-year guarantee $145 

UNIVERSAL DATA SYSTEMS UDS-103 $179 

D-CAT HARD WIRED DIRECT MODEM $189 

AUTO-CAT Auto Answer, Direct Connect Modem $229 



16K RAM KITS 2 for $56 $30 

200 ns for TRS-80*, Apple II, (specify): Jumpers $2.50 

ACCESSORIES 

Z-80 SOFTCARD: Your key to software expansion. The plug- 
in Z-80 Softcard transforms your Apple into a Z-80 while 
keeping all the benefits of the 6502. Comes with CP/M in 
two disk format, MBASIC and GBASIC, full documentation 



and utility programs. $339.00 

SCOTCH HEAD CLEANING DISKETTE: Cleans drive 
Read/Write head in 30 seconds; specify 5 Vi "or 8". $25.00 

FLOPPY SAVER: Protection for center holes of 5Vi" floppy 
disks. Installation tools and rings for 25 diskettes. $ 11.95 

Re-orders of rings only $ 6.95 
VIDEX BOARD 80 Column, U/L qase conversion card $279.00 
CRT FILM: Helps eliminate external glare, 9" $ 29.00 

RF MODULATOR: Adapts video to TV $ 29.00 

TRS-80 & OTHER MYSTERIES $ 18.95 

NEC SPINWRITER THIMBLE $11.95 RIBBON $ 6.00 

CCS CARDS: Parallel or serial printer interface cards $1 1 5.00 
RS232: For Radio Shack Interface. $ 84.00 

DISK-DRIVE EXTENDER CABLES: Fits all mini-disk drives. $ 16.95 
SIX (6) PRONG ISOLATOR: ISO-2 $ 54.00 

AC FILTER/6 PRONG POWER STRIP $ 39.00 

DISK DRIVE CABLES: 2 drive $29.00 4 drive $35.00 

DUST COVERS: TRS-80/Apple $ 7.95 

PLASTIC DISKETTE HOLDER: For ring binder, holds 20 $ 8.00 



COMMUNICATIONS SOFTWARE 

CO-TELNET COMMUNICATIONS PACKAGE: 

Communications with mainframes and micros. CP/M 
compatible $149.00 



For fast delivery, send certified checks, money orders or call to arrange direct bank wire transfers. Personal or company checks require two 
to three weeks to clear. All prices are mail order only and are subject to change without notice. 



dealer (national/international) inquiries invited Send for FREE Catalogue 



I CUAD TO ORDER CALL TOLL FREE 1-800-343 6522 

nc \jtriLf TWX: 710-348-1796 Massachusetts Residents call 617/242 

5 Dexter Row, Dept. PC04M Technical Information call 617/242-3361 

Charlestown, Massachusetts 02129 Massachusetts Residents add 5% Sales Tax 

Hours 10AM-6PM (EST) Mon.-Fri. (Sat. till 5) Tandy Corporation Trademark/^ Digital Research 
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WHAT’S COMING UP 



continued from page 19 




readability in a portable terminal, the company said. 

The Texprint 132 may be installed in TI terminals with 
limited ASCII keyboard (upper case), with or without an- 
swerback memory option. Texprint 132 variants are also 
available for terminals with full ASCII keyboard, APL key- 
board and solenoid line feed. 

Texprint 132 is available for $375. Delivery is 30 days 
ARO. For more information, contact: Texprint, Inc. , 8 Blan- 
chard Rd., Burlington, MA 01803; (617) 273-3384. 

Circle No. 104. 



Microline Printer Prices Reduced 

Okidata Corporation has rolled back prices on its Micro- 
line 80 serial matrix printer by 25%. The company also 
reduced prices of the Microline 82 model. Both units operate 
at 80 characters -per- second. The 82 uses short line seeking 
logic to increase throughput and includes some forms con- 
trols not found on the 80. 

Okidata cut the suggested retail price of the Microline 80 
from $800 to $600. The suggested retail price of the Micro- 
line 82 was cut from $960 to $799. 

The Microline head is warranted for 2,000,000,000 




E.R. Hardin’s 




miLITARY 

mADfiess 

for Apple, Atari and TRS-80 



TOMCAT vs. MIG 

Blue skies and 40,000 feet over the 
Rhine Valley, when a MIG-25 
suddenly blips onto your radar 
screen. 

Your F-14 Tomcat has a brace of 
rockets and avionics to help survive 
the antics of Ivan. 

Are you brave enough to climb into 
the cockpit and take your chances 
against a Russian pilot? 

cassette $19.95 



GUNSHIP 

Dateline; Vietnam. Tet offensive of 
1968. Battleground troops with 
mini-guns and rockets. Crash and 
burn if you're clumsy. 

cassette $19.95 



GREEN BERET 

Run a mission behind the lines, in 
North Vietnam. Blow up bridges, 
kidnap politicos, raid prison camps. 
You are the team commander. 

cassette $19.95 



Military Madness 
511 Iowa Ave. 

Iowa City, IA 52240 

Call 1-800-227-1617, operator 364 
(in California 800-772-3545, operator 364) 



VISA 



MASTERCHARGE 
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Special Sale 

Apple II 16K 

$1,075.00 



reg. $1,330.00 



INTEGRAL DATA 
SYSTEMS 

445G: Paper Tiger 

with Graphics: 

460: Word 

Processing Quality 
460G: IDS 460w/Graphics 



$795 

reg. $895 

$1099 

reg. 1295 

$1199 

reg. 1395 



Centronics 737 

High Quality Dot Matrix 

Apple Silentype 

Includes interface and 
graphic capabilities 

Apple Parallel Int. 
Apple Serial Int. 
Centronics Parallel Int. 



$895 

reg. 995.00 

$535 

reg. 595.00 

$160 
reg. $180 

$175 

reg. $195 

$185 

reg. $225 



DOUBLEVISION 
DISK II 

with controller 
without controller 

MICROMODEM 

PASCAL 

LEEDEX MONITOR 
KG-12C 

Green Phosphor 

12" Screen w/Glare Cover 

18 MHz bandwidth 



$295.00 

$525.00 

$445.00 

$325.00 

$425.00 

$140.00 

S275.00 



16K RAMS for 
APPLE II 
TRS-80 



J IUI 

$49 



VERBATIM 
DISKS 
10 for 



VI 

$27 



The Computer Stop 

16919 Hawthorne Blvd. 
Lawndale. CA 90260 

(213) 371-4010 
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Computers Terminals Modems 

We are the stocking terminal distributor offering full service, 
on-site maintenance coverage. 



CRT’s 



Perkin-Elmer Bantam 550B 


$749 


Perkin-Elmer Super Owl 1250 $1799 


Microterm Act VA 


779 


Microterm Mime IIA 


819 


IBM 3101 Model 10 


1191 


IBM 3101 Model 20 


1375 


Dec VT100 


1699 


Televideo 91 2C 


799 


Televideo 920C 


839 






Hardcopy Terminals 




DEC LA34AA 


939 


DEC LA34DA 


1149 


Teletype Model 43 KSR 


1049 


NEC Spinwriter 5520 


3088 


with RS232C and connector cable 


Typewriter quality with Tractor, 






ribbon, thimble 






Printers 




Perkin-Elmer 650/655 CRT 


999 


NEC Spinwriter 5510 


2754 


Screen Printer 




Typewriter quality with Tractor, 


100 CPS 




ribbon, thimble 




Microline 80 


594 






Centronics 737 


828 


Centronics 779 


1068 


call for other Centronics models 






Modems 




Bell 212A — Penril 300/1200 


799 


Bell 103/113— USR-330 


339 


1200 and 300 Baud/Manual 




300 Baud/Manual originate 




originate auto answer 




auto answer 




Autodial option 


799 


Autodial option 


50 


(Both modems connect to phone lines via RJ 1 1 C standard extension phone jack.) 


Acoustic Coupler 




Computers 




Phone Link — 300 Baud 


179 


USR-1600P 


4099 



Originate and answer. Compact. 

Leasing rates on request. Write or call for product information. 
10 day money back guarantee on ail products. 



U.5. ROBOTICS INC. 

203 N. WABASH 
SUITE T7IB 
CHICAGO, ILL B060I 

(312) 346-5650 



WHAT’S COMING UP 



characters. Built on a rugged cast aluminum base, Microline 
printers include two motors to withstand the rigors of con- 
tinuous use, the company said. The 80 and 82 printers 
accommodate friction, pin and tractor feed forms and are 
designed to provide short tear-off capabilities. Both units 
accept single sheets of plain paper and multipart forms. 

The printers also produce block graphics in addition to the 
full upper and lower case 96 character ASCII set. Users can 
generate charts, graphs and illustrations and explain them 
with captions of double width characters. The block shapes 
may also be used to create special character sets. 

Microline printers are offered with RS-232 serial and 
Centronics-compatible parallel interfaces. The standard 
parallel interface operates with the TRS-80, Apple and other 
microcomputers. 

Additional information may be obtained from: Okidata 
Corporation, 111 Gaither Dr., Mount Laurel, NJ 08054; 
(609) 235-2600. Circle No. 105. 



Asynchronous Limited Distance Modem 

International Data Sciences, Inc. has introduced the 
Model 6200 Limited Distance Modem, designed for asyn- 
chrous operation over private 2- and 4-wire non-loaded 
metallic (twisted pair) conductors at speeds of up to 19,200 
bps. It can be used in both point-to-point and multidrop 
network configurations, and is ideally suited for local data 
distribution up to nine miles. 




Features of the modem provide: internal strap selections 
for receiver impedance , receiver equalizer, and choice of 2 or 
4-wire operation. The modem employs a baseband modula- 
tion scheme that varies the voltages of the transmit signal on a 
balanced line, therefore requiring dc continuity. Its data 
terminal equipment interface meets EIA RS-232 and CCITT 
V. 24 specifications. A 20 mA TTY current loop interface is 
also available. 

Diagnostic capability is provided by an Analog Loopback 
mode that allows for a quick verification of system perform- 
ance and helps isolate equipment failures in the communi- 
cations link. Six front panel LEDs monitor key EIA interface 
signals. 

The IDS Model 6200 is priced at $225. For more informa- 
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WHAT’S COMIAGIP 



tion contact Marketing Department, International Data Sci- 
ences, Inc., 7 Wellington Rd., Lincoln, RI 02865; (401) 
333-6200. Circle No. 106. 



Daisywheel Printer 

Computer TEXTile, Inc., announced the availability of 
the Starwriter daisywheel printer. This letter- quality 
receive-only printer, manufactured by TEC, is priced at 
$1779. 

The Starwriter prints at 25 characters-per-second and 
comes with an industry standard Centronics-compatible 
parallel interface. It uses Diablo ribbons and printwheels. It 
has full graphics capability (1/1 20-inch horizontal control, 
1/48-inch vertical control) and is completely code- 
compatible with Qume and Diablo, so no software changes 
are required to use boldface, underlining and bi-directional 
printing. 




The printer measures 24.6" X 15" X 10.2" and weighs 
44.1 pounds. It accommodates paper widths of up to 15- 
inches and will furnish three clear copies. Starwriter comes 
with a 90-day limited warranty. 

For more information, contact Computer TEXTile, Inc., 
10960 Wilshire Blvd., Los Angeles, CA; (213) 477-2196. 
Circle No. 107. 



SOFTWARE 



Software for the Legal Profession 

MICROCON, INC., announced the release of LAW-1, a 
Time Management and Billing System for the legal profes- 
sion. Written in CBASIC, and utilizing the CP/M operating 
system, the system is comprised of 38 integrated application 
programs (not including sorts and utilities) . It is parameter- 
driven and can support floppy and/or hard-disk configura- 
tions with no programmer intervention. The direct cursor 
addressing functions will support varying types of terminals . 



Designed to be “end-user” oriented, the major system 
features include: System and program security (passwords 
and access levels); complete Client/Matter and Attorney re- 
porting (including attorney productivity reports); Accounts 
Receivable Ledgers and Aging Analysis: Pre-billing work- 
sheets; Invoicing (on-account, interim, reimbursable costs, 
etc.); escrow, work-in-process, write-up/write-off and 
carryover analysis; automatic file back-ups and file utiliza- 
tion schematics; Billing and Payment Ledgers; and Mailing 
Labels. The system also includes an inquiry capability which 
permits the user to perform “other- than- standard” inquiries 
based upon specific selection criteria. 

LAW-1 was designed by a team of CPAs, legal advisors 
and data processing consultants. Complete audit trails are 
included throughout the system. The package also includes a 
250-page documentation manual. 

A demo package is available for $75, and the entire pack- 
age price is $800. For more information, contact: MICRO- 
CON, INC., P.O. Box 805, Amherst, NH 03031; (603) 
673-0230. Circle No. 108. 



Word Processing Program for Pet 

The Word Processing Program (WPP) in 8K and 16/32K 
versions, is now used extensively for expanding the 
capabilities of Commodore Pet microcomputers, according 
to Connecticut microcomputer, Inc. 

WPP permits the composing and printing of letters, flyers, 
advertisements, manuscripts and other documents using the 
Pet and a printer. It incorporates print directives including: 




line length, line spacing, left margin, centering and skip. 
Edit commands allow the operator to insert lines, delete 
lines, move lines and paragraphs, change strings, save files 
onto cassettes, load files from cassette, move up, move 
down, print, and type. The system can be modified for disk 
storage. 

Added features for the 16/32K version include: string 
search for editing, keyboard entry during printing for letter 
salutations, justification, and multiple printing. 

A 30-page instruction manual is included. The 8K version 

continued on page 78 
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Hayden 
Performance 
Software - 

from game room fun 
to boardroom business! 




S ARGON II (Spracklen) The Champ of champs, “. . .an 
excellent program which will provide a true challenge for 
many players. . .Save your money and buy S ARGON 

II...” ’80 Software Critque. 03403, TRS-80 Level 
11; 03404, Apple 11; 03410, OSI C1P; 03440, OS1 
C4P; each tape $29.95. 03408, TRS-80 
Level II Disk; 03409, Apple II Disk; 

03414, OSI C1P Disk; 03444, OSI C4P Disk; 
03484, C8P Disk; each $34.95 

BLACKJACK MASTER: A Simulator/Tutor/Game 

(Wazaney) A serious game that performs complex 
simulations and evaluations of playing and betting 
strategies. 05303, TRS-80 Level II tape, $24. 95; 
05308, TRS-80 Disk Version, $29.95 

MICROSAIL (Johnson) A true test of your nautical skills 
as you race against wind, tides, and time. 

04401, PET tape, $11.95 

GRIDIRON: A Microfootball Game (Microflair 
Associates) Be both offensive and defensive 
quarterbacks. Includes time-outs, penalties, and the two- 
point conversion option used in college football. 03003, 
TRS-80 Level 1! tape, $12.95 

MAYDAY (Breitenbach) Out of fuel! Try to avoid 
crashing with this challenging airplane flight simulation. 

02601, PET tape, $ 9.95 

REVERSAL (Spracklen) Winner of the software division 
of the First International Man-Machine 
OTHELLO™ Tournament, this version of the 200-year old 
game Reversi, features 27 levels of play and high-resolution color 
graphics 07004, APPLE II tape, $29.95, 07009, APPLE II 
Disk, $34.95 

STARCLASH (Walton) An exciting game of galactic 
strategy for one or two players. 

05903, TRS-80 Level II tape, $16.95 

ROYAL FLUSH: Competitive Poker Solitaire 

(Wazaney) A game you can play alone or with any 
number of players. High score wins in this poker-based, 
fun-filled card game. Choose from possible game 
variations. 07101, PET; 07103, TRS-80 Level II, 
each tape, $14.95 

BACKGAMMON (Wazaney) A classic game of skill and 
luck played against a preprogrammed opponent. 02501, 
PET; 02503, TRS-80 Level 11; each tape, $10.95 

BATTER UP1I: A Microbaseball Game (Savon) 
Action-packed baseball with 3 levels of play. 02801, 
PET; 02803, TRS-80 Level II; each tape, $10.95 




Send me the software checked below A check or money 
order is enclosed. 1 understand that Hayden pays shipping 
and handling costs and that I can return any disk or tape 
within 10 days if it is defective or I am dissatisfied with it for 
any reason. Residents of NJ and CA must add sales tax. 
Offer good in US only. Name of individual ordering must be 



■VWWIl ■■■%■ 

50 Essex Street. Rochelle Park, NJ 07662 



filled in. 
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★ * HISTOGRAPH (Boyd) A calendar-based 
histogram or bar-graph production system. Allows the 
user to enter numeric data that relates to a date, and 
reproduces that data as a high-resolution histogram. 

09009, Apple II Disk, $29. 95 

FINPLAN: A Financial Planning Program for 
Small Businesses (Montgomery) Allows vou to enter 
data from a balance sheet into the program, to make as- 
sumptions about the future growth of business, and to 
have the computer project results for up to a five year 
period based on those assumptions. And if you change 
any data, the program revises all resulting data auto- 
matically. The disk version can be used only with 
TRSDOS Version 2.3. 

05103, TRS-80 Level II tape,! $69.95; 05108, 
TRS-80 Level II Disk Version, $74. 95 

★ ★ Denotes New Program 



I 




I 

81-049 




===== 
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Apple is a trademark of Apple Computer Company, Inc., 
and is not affiliated with Hayden Book Company, Inc 





Hayden software is available at computer stores everywhere! 



DATA MANAGER: A Data Base Management 
System and Mailing List (Lutus) Store information on 
a floppy disk, and retrieve it quickly and easily by 
specific names, or by category. 04909, Apple II Disk 
Version, $49.95. 

MAILING LIST (Tru-Data Software) Lists addresses, 
prints labels, allows for alterations and deletions, and has 
the capacity to make duplicate data file disks. Can only 
be used with version 1.5. 

05713, Heath I Disk $49.95 



UTILITY 



LINE & VARIABLE CROSS REFERENCE 
GENERATOR (Johnson) Provides a cross-reference of 
line numbers and variable names. 

07301, PET tape, $16.95 

APPLESOFT UTILITY PROGRAMS (Gilder) Increase 
your BASIC programming speed and flexibility. Contains 
9 useful subroutines: 1. REM Writer 2. PRINT Writer 
3. POKE Writer 4. Hexadecimal/ Decimal Converter 
5. Line Counter 6. Renumber 7. Append 8. Byte 
Counter 9. Slow List/Stop List 
03504, Apple II tape, $29.95 

RENUMBER & APPEND: Utility Programs for the 
Apple (Gilder) Renumber your Applesoft program and 
append a second program to the one in memory. 

03804, Apple II tape, $14.95 

REVIVE (Gilder) When a program is accidentally 
erased, REVIVE searches through memory and finds 
the information that enables it to restore the pointers that 
have been changed. 03604, Apple II tape, $19.95 

SLOW LIST/STOP LIST: Utility Programs for the 
Apple (Gilder) Start, stop, and control the speed of 
your program with Apple ITs game paddles. 03904, 
Apple II tape, $10.95 

PSEUDODISK (Neuschatz) This money-saving pro- 
gram simulates a disk memory system for Integer BASIC 
programs. It allows multiple programs in memory at the 
same time which can be run from a catalog. 04804, 
APPLE II tape, $24.95 

6502 DISASSEMBLER (Stamm) Produce assembly 
language source files with labeled subroutines and 
references from programs already in memory. It is 
compatible with Hayden’s ASSEMBLY LANGUAGE 
DEVELOPMENT SYSTEM. 

08609, APPLE II Disk, $39. 95 

DISK CERTIFIER AND COPIER (Jacc Inc.) A handy 
utility program that certifies the acceptability of blank 
diskettes and rejects those with flaws. It also includes a 
fast machine language disk copying program that will 
work on single and dual drive systems. 07809, APPLE 
II Disk, $19.95 

DISK CATALOGER (LeBar) Automatically maintains a 
cross-reference listing of all your programs, their location 
by disk number, their function and use. Catalogs, lists 
and sorts programs. 05203, TRS-80 Level II tape, 
$16.95; 05208, TRS-80 Level II Disk, $21.95 



LANGUAGE 



PROGRAMMING IN APPLE™ INTEGER BASIC: 
Self-Teaching Software (Banks & Coan) Teach 
yourself Apple Integer BASIC and control your own 
progress at all times with this interactive programmed in- 
struction format. 05004, Apple II, tape, $29. 95; 
05009, Apple II Disk Version, $39.95 



APPLE™ ASSEMBLY LANGUAGE 
DEVELOPMENT SYSTEM: An Assembler/Editor/ 
Formatter (Lutus) Write and modify your machine 
language programs quickly and easily. 04609, Apple 
II Disk Version, $39.95. 

SUPER APPLETM BASIC (Lutus) A structured BASIC 
that compiles into an optimized Applesoft or Integer 
BASIC program 05409, Apple II Disk, $39.95 * 

Super FORTH (Bugbee) This is a fast, high-level, 
expandable language that features integer and floating- 
point math, high-resolution graphics and string handling 
capability 05509, APPLE II Disk, $49.95 
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★ * OP-AMP DESIGN (Gabrielson) Provides the 
necessary values for your design and will suggest appro- 
priate op-amp types Includes a choice of six op-amps, 
and the program will then determine if your selection of 
an op-amp will be acceptable within your chosen 
parameters. Can be updated to accommodate future 
op-amps. 09704, Apple II tape, $16.95 

★ ★ DOUBLE PRECISION FLOATING POINT FOR 
APPLESOFTTM (S-C Software) Extends the accuracy of 
the arithmetic available on the Apple from nine digits to a 
full 21 -digit precision on all functions in Applesoft 
compatible format. 09409, Apple II Disk, $49. 95 

MCAP: A Microcomputer Circuit Analysis 
Program (Savon) Performs a linear voltage, impe- 
dance, or transfer impedance analysis of an electronic 
circuit 04501, PET; 04503, TRS-80 Level II; 
04504, Apple II; each tape $24.95; 04513, 
Heathkit/ Zenith Disk, $29.95 

ENGINEERING MATHEMATICS-1 (Gilder) Contains 
eight programs useful to the engineer: 1. Solving Simul- 
taneous Equations 2. Evaluation of a Polynomial 3. 
Quadratic Equations 4. Integration by Simpson’s Rule 
5. Newton-Raphson Roots 6. Derivative of a Function 
7. Factorial of a Given Number 8. Extended Factorial 
Calculation 01301, PET; 01303, TRS-80 Level II; 
01304, Apple II; each tape $14.95 

MICROCOMPUTER AIDED DESIGN OF ACTIVE 
FILTERS (Gilder) Eight programs that simplify the design 
of active filters and will calculate the component values 
needed for various bandpass, low-pass, and notch-type 
filters. 01401, PET; 01403, TRS-80 Level H; 01404, 
Apple II; 01407, Heath; each tape $ 16.95; 01413, 
Heathkit /Zenith Disk Version, $21.95 



EDUCATION 



CROSSBOW (Breitenbach) Features a target game that, 
besides offering hours of fun, teaches fractions in an 
exciting and competitive environment. An educational 
program for all ages. 02701, PET tape. $9.95 

GENERAL MATHEMATICS-1 (Gilder) Contains 15 
programs useful to anyone who wants to improve their 
math skills and accelerate their computation. The fifteen 
programs are: 1. Log to Any Base 2. New Coordinates 
3. Rectangular/ Polar Coordinates 4. Permutations 5. 
Combinations 6. Vector Cross-Products 7 . Vector Scalar 
Products 8. Max/ Min Locator 9. Number Rounder 10. 
Dimension Scaler 11. Histogram 12. Circle Finder 13. 
Nth Root of a Number 14. Nomally Distributed Random 
Numbers 15. Rational Fractions. 01101, PET; 01103, 
TRS-80 Level II; 01104, Apple II; 01105, Sorcerer; 
each tape $14.95 



COMPLEX MATHEMATICS (Gilder) Contains 8 pro- 
grams that give the user the ability to perform computa- 
tions of complex numbers in BASIC rather than in 
FORTRAN. The eight programs are: 1. Absolute Value 
2.Complex Subtraction 4. Complex Multiplication 5. 
Complex Division 6. Nth Roots of a Complex Number 
7. Complex Exponential 8. Complex Number to a Real 
Power 01201, PET; 01203, TRS-80 Level II; 01204, 
Apple II; each tape $14.95 



AT HOME 



ENERGY MISER (SuperSoft Associates) A complete 
heating/cooling analysis program for your home or office 
that will calculate heat loss or gain due to poor insulation, 
leaky doors and windows, and more. 05601 PET; 
05603, TRS-80 Level II; each tape $29.95; 05609, 
Apple II Disk Version; 05613, Heathkit /Zenith 
Disk Version; $29. 95 

PERSONAL PROPERTY INVENTORY (Southern 
Systems) Here’s an easy-to-use program that lets you 
develop, maintain, sort and save an inventory of your 
personal property. 

08903, TRS-80 Level II tape, $14.95 



GENERAL 

INTEREST 



★ ★ DATA-GRA PH (Boyd) Aids in the preparation of 
graphs and charts. Numeric data can be entered into 
Data-Graph and used to create colorful one-, two-, or 
four- quadrant graphs. 09109, Apple II Disk, $49.95 

SONGS IN THE KEY OF APPLE (Lopatin) Allows 
you to see and hear your favorite tunes, pre-pro- 
grammed tunes or music you create (up to 200 notes, 
including rests, per musical piece) . 

03304, Apple Ihtape, $10.95 

SKETCHMODE (Walton) Create computer graphics, 
modify them, save them, and read them from tape. 

03203, TRS-80 Level II tape, $11.95 

KEYNOTE (Microflair Associates) Hear any type of 
music in slow, medium, or fast tempo. 02903, TRS-80 
Level II tape, $9.95 

BIOCURVE (Microflair Associates) Charts your bio- 
rhythms against another person’s and suggests when 
you will be in a state of instability and therefore 
vulnerability. 03103, TRS-80 Level II tape, $9.95 

THE FIRST BOOK OF KIM, 3 Tapes (Butterfield, 
Ockers, and Rehnke) Three cassettes featuring 28 
recreational and 13 utility and diagnostic programs, 
00700, KIM-1 (14 recreational programs) ; 00800, 
KIM-1 (14 recreational programs); 00900, KIM-1 (13 
utility programs); each tape $9.95 

MICROTYPING (Engel) Features the “touch method” 
of learning to type for improving your computer skills. 

02401, PET; 02403, TRS-80 Level II; 02404, 

Apple II; each tape $10.95 



Call Toll Free 

24 hours a day, 

(1-800-821-3777, ext. 302)* TO CHARGE 
YOUR ORDER TO Master Card or Visa. 
Minimum order is $10.00; customer pays 
postage and handling. 

From Missouri call (1-800-892-7655, ext 302) 




50 Essex Street, Rochelle Park, NJ 07662 Book Company, Inc. 




CCA Data Management. System . . . 

It’s simple, uncomplicated, economical 



knd because 
of input from 
programmers 
around the nation... 

"it could become the best 
data management system 

ever written « ,, Dave C. Culbertson 



Why? Here's a system written for digestion by most computers — ex- 
ecuted by CPM. It means an entirely new world of simplicity and 
savings have been unfolded for you. With the CCA Data Manage- 
ment System, you are no longer locked in to a specific number of 
functions or applications. Without benefit of programming expertise, 
you can develop the application that's most suitable to your business 
or individual needs. Clearly defined documentation assists you to do 
so. There's no need to author separate programs for each task to be 
performed on your computer. 

Your system will gain the latitude and versatility necessary to meet 
your ever changing needs. You add dimension to your computer 
by expanding file and record storage capacity — and the system's 
uniqueness is in its subservience to you! YOU are in control. We can, 
as the source of this now famous software system, provide you with 
the CCA COMPILED version at $185 s 00 or the CCA COMPILED & 
SOURCE version at $250.00. Other versions are available for your 
Non-CPM computer system. Write or call us for more details. 

Dealer and Distributor inquiries are welcomed. 




cs 



DIVISION or CUSTOM ELECTRONICS. INC 

SOFTWARE® 

238 Exchange St. • Chicopee, Massachusetts 01013 
Call (413) 592-4761 • Daily 'til 5:30 • Fri. 'til 8 • Closed Mondays 
• MASTERCARD or VISA Accepted • 

CIRCLE 30 



The Phone Link Acoustic Modem 

Sleek Quiet Reliable 




• Originate and Answer Modes 

• 0-300 Baud • RS232C 

• Self Test • 1 year warranty 

• 5 Diagnostic Leds 

Dealer Inquiries Invited 




U.S. ROBOTICS inc. 

203 N. WABASH 
SUITE l"7IS 
CHICAGO, ILL SOSOI 

C312) 346-5650 



CIRCLE 31 
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continued from page 75 

lists for $29.95; the 16/32K version is priced at $39.95. For 
more information, contact:, Connecticut microcomputer, 
Inc., 34 Del Mar Dr., Brookfield, CT 06804. 

Circle No. 109. 



Applesoft Version of Typing Tutor 

Microsoft Consumer Products has released an Applesoft 
version of its Typing Tutor program, the software package 
that both teaches typing and helps build typing speed through 
individualized lessons and drills. 

The Applesoft version, which comes on disk, operates 
identically to the Integer BASIC version of the program, 
according to Microsoft. 

Typing Tutor uses short exercises and longer paragraph 
drills to teach keys and drill on problem areas. It advances at 
the user’s pace, not proceeding to more difficult levels until 
proficiency is shown at current levels. Immediate feedback 
on speed, weak keys and percent accuracy is provided after 
each paragraph drill through TRM (Time Response Monitor- 
ing) software that monitors the keyboard 20 times per sec- 
ond. 

The Applesoft version requires an Apple II or Apple II 
Plus, Applesoft, 32K RAM and one disk drive. Retail price is 
$19.95. The package includes diskette and instruction man- 
ual. 

Microsoft Typing Tutor is sold through Microsoft retail 
dealers. For more information, contact: Microsoft Consumer 
Products, 400 108th Ave. NE, Suite 200, Bellevue, WA 
98004; (206) 454-1315. Circle No. 110. 



Data Base System for CP/M 

An information retrieval program from Island Cyber- 
netics, called Information Master, is designed to handle a 
large body of static information where flexible access is 
required. This is accomplished by creating a compact index 
to the text files based on key words or phrases designated by 
the user. 

The text files containing the data to be retrieved may be 
created with any CP/M-compatible text editor or user pro- 
gram in a free- form format. The main program maintains a 
dictionary of all key words indexed, and rapidly searches the 
index on Boolean (and/or) combinations of key words. Re- 
trieved data can be displayed, printed or written to another 
file. 

Only the index and dictionary files need to be on the same 
disk with the program. The files containing the information 
may be on one or many other disks. When searching for data, 
the program directs the user to the disk that contains the data 
file to use, and handles the CP/M requirements for mounting 
the disks. 

A unique feature of the system is the “close to” feature. 

continued on page 80 



78 Personal Computing april i98i 



Calendar 



RANDOM ACCESS 



March 30-April 2 — INTERFACE 
’81; Las Vegas Convention Center; 
The Interface Group, 160 Speen St., 
Framingham, MA 01701; (617) 879- 
4502. 



April 6-10— TUTORIAL WEEK 
EAST ’81; Orlando Marriott Inn, Or- 
lando, FL; IEEE Computer Society; 
10662 Los Vaqueros Circle, Los 
Alamitos, CA 90720. 



April 7-9— COMPUTERIZED OF- 
FICE EQUIPMENT EXPO MID- 
WEST; O’Hare Exposition Center, 
Chicago, IL; Cahner’s Exposition 
Group, 222 West Adams St., Chicago, 
IL 60606; (312) 263-4866. 



April 9-12— THE SOUTHWEST 
COMPUTER SHOW; The Dallas 
Market Hall, Dallas, TX; The National 
Computer Shows, 824 Boylston St., 
Chestnut Hill, MA 02167; (617) 739- 
2000. 



April 14-16— FEDERAL DP EXPO; 

Sheraton Washington Hotel, Washing- 
ton, DC; The Interface Group, 160 
Speen St., Framingham, MA 01701; 
(617) 879-4502. 



April 25-26— TRENTON COMPU- 
TER FESTIVAL; Trenton State Col- 
lege, Trenton, NJ; Trenton State Col- 
lege, Hill wood Lakes, P.O. Box 940, 
Trenton, NJ 08625; (609) 771-2487. 



May 16— SHOW AND TELL 
MICROCOMPUTER CONFER- 
ENCE; University of Oklahoma Phys- 
ical Science Center, Norman, OK; 
Richard Andree, O.U. Math Dept., 
601 Elm St., Norman, OK 73019. 



May 29-31— COMPUTERFEST 

’81; Franklin University, Columbus, 
OH; Terry Williams, 1850 Brookview 
Circle, Bloomfield Hills, MI 48013. 



(i continued from page 15) 

Artificial Intelligence 

Artificial Intelligence will be ex- 
amined in a week-long conference to 
be held at the University of British 
Columbia in Vancouver, Canada, 
August 24-28. 

Conference topics will include 
medical diagnosis by computer, per- 
son/machine interaction, computer- 



aided design, memory models, 
knowledge representation, speech 
understanding, psychological mod- 
eling, three-dimensional representa- 
tion and processing. 

For more information, contact: 
Louis G. Robinson, American Asso- 
ciation for Artificial Intelligence, 
Stanford University, Box 3036, 
Stanford, CA 94305; (415) 495-8825. 

(< continued on page 93) 



LET YOUR DIGITtAL) 
DO THE TALKING... 



and answering and dialing with the 




Microconnection 



Other computers are just 
a phone call away with 
the MICROconnection®... 
with or without an 
expansion interface or 
RS232 board. The MICROconnection® gives you access 
to other computers . . . mainframes to micros. 




Have a Model II or III or any other 
computer with RS232? We have 
an RS232connection for you too. 
And the autodial/autoanswer 
option to increase your system 
versatility. 



The RS232connection® sells for $199.00. 

The MICROconnection® with a “dumb terminal" program 
starts at $249.00. 

The AUTODIAL/AUTOANSWER feature is $79.95 additional. 
Extensive software is available. Call or write: 



the mi crop enph era I corporation 

2643 151 st" PI. NE 
Redmond, WA 98052 
206/881-7544 




CIRCLE 32 
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Introducing SIMUTEK'S ZBASIC, The truly interactive BASIC 
COMPILER for your TRS-80 1 FINALLY 1 People that don’t have the time or 
the inclination to learn complicated assembly language, have a chance to 
write PROFESSIONAL QUALITY SOFTWARE in machine language using 
a subset of LEVEL II BASIC!! 

What does interactive mean? It means you have ZBASIC and your 
BASIC program resident at the same tine 1 You may compile a BASIC 
program, run it or save it without destroying your resident BASIC program! 
In fact, jumping back and forth between the compiled code and the BASIC 
code is one of its finest features! 

ZBASIC allows saving your COMPILED PROGRAM as a system tape, 
(tape version), or as /CMD file, (disk version). THE COMPILED CODE IS 
VERY EFFICIENT Z80 OBJECT CODE. THE LEVEL II ROMS ARE USED 
ONLY FOR I/O ROUTINES" 

FACTS ABOUT ZBASIC 

1 1 6K ZBASIC will compile a 4.8K program, (tape only) 

32K ZBASIC will compile a 17K (tape), 10K (disk) pgm. 

48K ZBASIC will compile a 17K program, (disk only) 

(These are approximate values depending on program efficiency 
etc.) 

2. ZBASIC DOES NOT support disk or tape files. 

3. BASIC programs compiled with ZBASIC are between 10-200 times 
faster than interpreted BASIC! 1 

4. NO ROYALTIES ON ZBASIC COMPILED PROGRAMS" 

5. ZBASIC programs are only about 1 .1 times larger than the average 
basic program. 

6 ZBASIC programs may be used as USR routines from basic. 

7. ZBASIC uses INTEGER MATH ONLY to increase speed and 
decrease compiled program size. Use of Single or Double precision 
would destroy the beauty of the first "INTERACTIVE COMPILER” on 
the market! 

8. Limited variables: A-Z, A1 -Z1 . A2-Z2. A$-Z$. Arrays are not 
supported to decrease memory demands and speed up compiling of 
programs 

9. COMPILE TIMES ARE TYPICALLY 1 TO 10 SECONDS' THERE IS 
NO NEED TO USE COMPLICATED COMPILE TIME MODULES' 

10. ZBASIC comes with a HIGHLY DETAILED manual describing all 
important memory locations, commands, variables, warm/cold start 
entry points and many useful sub-routines for emulating unsupported 
commands!! 

1 1 . Existing programs may be loaded from tape or disk and compiled as 
long as unsupported commands or variables are not used. 

ALL COMMANDS DIRECTLY SUPPORTED BY ZBASIC 

FOR 
SET 
DATA 
INPUT 
PRINT 

son 

ON GOSUB 



TRS-80 MOD I and III or PMC-80 Computers. (Level II 
Only) NEW LOWER PRICES! 

ZBASIC 16K/32K LVII Tape Version + Manual $79.95 

ZBASIC 32K/48K Disk Version + Manual $89.95 

Both Versions + Manual $99.95 

ZBASIC Manual Only (Fully Refundable) $25.00 

Model III Version Available 3/1/01 



NEXT 


STEP 


IF 


THEN 


ELSE 


PEEK 


RESET 


POINT 


CHR$ 


RANDOM 


RND 


POKE 


READ 


RESTORE 


END 


GOTO 


GOSUB 


CLS 


INKEYS 


LET 


STOP 


OUT 


INP 


RETURN 


LPRINT 


PRINTS 


USR 


SGN 


INT 


ABS 


LEN 


ASC 


VAL 


STRS 


POS 


ON GOTO 


REM 


NOT 


AND 


OR 






•MULTIPLY 


DIVIDE 


j ADD - 


SUBTRACT 


{ ■ - 32767 




nmands clo not act exactly as BASIC commands act 





Credit Card or C O D Call Toll Free: (800) 528-1149 

or send check or money order to: 



SIMIITEK 



P.0 Box 13687 Tucson. AZ 85732 (602) 323-9391 

( COD . Available $3.00 Extra) 

TRS-80 is a TM of Tandy Corp 
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continued from page 78 

An invalid key word entry, when retrieving data, will cause 
the program to display a group of key words which are in the 
dictionary and are alphabetically close to the invalid entry. 
This allows you to guess your way to the information desired. 

The system is ideal for handling abstracts from scientific 
literature, product literature, record and book collections, 
correspondence, recipes, minutes of meetings and applica- 
tions where data is not frequently modified but a large base is 
required, the company said. 

Fifteen hundred keywords, averaging ten characters each, 
can be handled with 48K of memory. The index file is so 
compact that more than 6000 entries, averaging ten key- 
words each, can be indexed on a single 8-inch disk, the 
company said. 

The interactive program is easy to operate, according to 
Island Cybernetics, with the user selecting options from 
different prompting menus. A user manual and a demon- 
stration data base are included with each system. 

The Information Master system is furnished on a CP/M- 
compatible single-density 8-inch disk. It is also available on 
a 5-inch hard- sectored version for Heath H-8 and H-89 mod- 
ified CP/M, as well as on 5-inch quad-density disks for 
Vector Graphic CP/M. Both the 8-inch and 5-inch disks are 
$37.50 plus $1.50 for shipping and handling. For more 
information, contact: Ell iam Associates, 24000 Bessemer 
St., Woodland Hills, CA 91367. Circle No. 111. 



ACCESSORIES 



Furniture For Computers and Printers 

These new desks and printer stands are made of real 
hardwood with an oak finish (which can be varied to suit 
individual customer needs). The desk is standard typewriter 
height with either left or right hand knee-hole. The desk 
comes with one drawer (the upper space being reserved for a 
table-top computer), but another drawer can be added if 
necessary. Both drawers can be removed for computer ex- 
pansion. The computer/drawer module can be varied in size 
by special order. 

The printer stand is designed to permit the computer 
operator to observe the printing function clearly from a 
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seated position. It comes mounted on casters for ease of 
mobility. A pull-out paper catcher is included with the stand, 
which will accommodate both bottom-feed and back-feed 
printers. 

This furniture is marketed only through computer dealers, 
and carries a 30 to 45-day delivery wait. 

For more information, contact: Abacus Cabinet Systems, 
543-B West Betteravia Road, Santa Maria, CA 93455; (805) 
928-4551. Circle No. 112. 



CRT Tray Adds to Work Station Efficiency 

People who operate cathode ray tube terminals face an 
awkward situation. The average CRT unit sits on a desk or a 
table that is no more than five or six inches wider than the 
terminal itself, so there is very little room for printouts or 
other papers. 

Perk Company of Palo Alto, CA, a manufacturer of office 
and desk accessories, has devised a simple and attractive 
solution to this problem. Perk produced a special tray fabri- 
cated of clear plexiglas® brand acrylic plastic sheet that sits 
securely on the top of a CRT console. The tray, which 
measures 16-inches across, 12-inches deep and 2 V 2 -inches 
high, easily accommodates 1478-inch- wide DP printouts and 




other work papers. 

A formed lip in the front of the tray fits over the edge of the 
console to hold the tray in place, and the unit rests on four 
comer cushions of a slip-resistant foam. An open front and 
handy thumb notch provide easy access to the contents of the 
tray. 

Perk Company employs plexiglas acrylic sheet for this 
application because of its thermoformability, durability, 
light weight and clarity. 

James E. Giulie, president of Perk Company, reports that 
he custom-designed the first of the Perk cathode ray tube 
trays for a business associate who asked: ‘ ‘What can we do to 
clean up the mess around my computer terminals?” The 




computer 
products, inc. 



NEW LOCATION 
1198 E. Willow Street 
Signal Hill, CA 90806 

Toll Free (800)421-7701 Outside Calif. 
(213) 595-6431 Inside Calif. 



CONNECTORS 



100 Pin IMSAI — Gold/Soldertail 
$2.40 ea. or 10/$2.25 ea. 



4116’s (200NS) 

(APPLE, TRS-80, HEATH, ETC.) 

8 for $26.00 

16-49 pcs. 3.00 

50-99 pcs. 2.85 

100-499 pcs. 2.60 

500 Up 2.40 



COMPONENTS 



74LS240 . . . . 


1.35 ea. 


74LS241 


1.25 ea. 


74LS244 


1.25 ea. 


74LS373 


1.50 ea. 


74LS374 


1.50 ea. 


8T245 


1 .65 ea. 



LO-PRO SOCKETS 



14 PIN 
16 PIN 
18 PIN 
20 PIN 
24 PIN 
28 PIN 
40 PIN 



1-99 

.10 

.12 

.15 

.23 

.26 

.30 

.40 



100 Up 

.09 

.11 

.13 

.21 

.24 

.28 

.38 



MICROPROCESSORS! QUME DT-8 DISK DRIVE | 2114 L-2/200 NS 



8080A 2.50 

Z80A 10.00 

Z80CTC 8.95 



2708/450 NS 



(BURNDY/TIN SOLDERTAIL) 



$5.50 ea. 
or 

8/$42.00 



2716/5 VOLT 



$8.75 ea. 

450 NS./Major Mfg. 



1 RS-232 CONNECTORS 1 


1-9 


10-24 25 Up 


DB25P 2.90 


2.75 


2.40 


DB25S 3.80 


3.70 


3.60 


Data Phone 


Hood 


1.00 


REGULATORS 


320T5 




. .80 


320T12 




. .80 


340T5 




. .70 


340T12 




. .75 


78L12 




. .25 



•Double-sided/Single-Double Density 

• IBM-compatible/1.2 Mbytes/Disk 

• Fast — 3 ms. Track to Track 
•154 Tracks/Daisy Chain 4 Drives 
•ISO Standard Write Protect 
•Programmable Door Lock 

CALL FOR PRICE & DELIVERY 



CAUFO ™te™ PUTER ■ CAPACITORS 



1-16 


$3.60 


ea. 


17-49 


$3.40 


ea. 


50-99 


$3.25 


ea. 


100-499 


$3.00 


ea. 


500 Up 


$2.85 


ea. 



MODEL 

2016 16K STATIC RAM BRD. 
2032 32 K STATIC RAM BRD. 
2065 64 K DYNAMIC RAM BD. 
2116 16K STATIC RAM BD. 
2200 MAINFRAME 
2400 MINI-8100S 
2422 DISK CONTROLLER 
2501 MOTHERBOARD 
2710 4-PORT SERIAL I/O 
2718 2 SER. PORT & 2 PAR. 
2720 4-PORT PARALLEL I/O 
2802 6502 CPU BOARD 
2810 Z-80 CPU BOARD 
5400 MINI-8100 
5416 THE-8100 

CALL FOR PRICE & DELIVERY 



ORDERING INFO 



Name, address, phone, 
Ship By: UPS or Mail 
Shipping Chrg. Add $2.50 up to 
5 lbs. (UPS Blue) 

U.S. Mail Add $1.50 (U.S. Only) 
($25.00 Minimum Order) 



12 Volts Ceramic 
9c ea. 

OR 

100 / 8.00 



S.D. SYSTEMS 



EXPANDORAMI 16K $249.00 
2MHz DYNAMIC 32K $275.00 
RAM BOARD 48K $299.00 
KITS 64K $325.00 

EXPANDORAM II 16K $260.00 
4 MHz DYNAMIC 32K $285.00 
RAM BOARD 48K $310.00 
KITS 64 K $335.00 



TERMS 



We Accept Cash, Check, Money 
Orders, Visa A Master Charge 
(U.S. Funds Only) 

Tax: 6% Calif. Res. 

COD’s & Terms Available on 
Approval (School PO’s Accepted) 
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MARK GORDON 

COMPUTERS 

DIVISION OF MARK GORDON ASSOCIATES 

P.O. Box 77, Charlestown, MA 02129 
1-800-343-5206 617-242-2749 



COMPUTERS 

Atari 800 779.00 

Atari 400 479.00 

Level-ll 16K System 659.00 

Model-1 1 64K System 3499.00 

DISK DRIVES 

40 Track 5V4 MPI Drive w/ p/s & cover 314.00 

77 Track 5% Micropolis Drive w/ p/s & cover 499.00 

4 Disk Drive Cable 39.00 

PRINTERS 

Centronics 730-1 599.00 

Centronics 779-2 799.00 

Centronics 737-1 799.00 

Diablo 630 2495.00 

Epson MX 80B 499.00 

Integral Data 440G 999.00 

Okidata Microline 80 544.00 

Okidata Microline 82 729.00 

Okidata Microline 83 999.00 

MISC HARDWARE 

Expansion Int. TRS-80(Ok) 249.00 

Novation Cat modem 159.00 

16K Memory Kit 49.00 

Leedex Monitor 109.00 

Printer Cable for above 49.00 

ISO- Isolator 54.00 

AC LINE FILTER 24.00 

STORAGE MEDIA 

Verbatim-box 10-5V4 25.00 

Memorex-box 10-5V4 22.00 

Plastic Storage Box 5.00 

OPERATING SYSTEMS 

MMS FORTH DISKETTE-PRIMER 79.95 

NEWDOSbyAPPARATINC 49.00 

NEWDOS+ byAPPARAT INC 99.00 

NEWDOS 80 by APPARAT, INC 149.95 



DISKETTE TRS-80* 
BUSINESS SOFTWARE 

Free enhancements and upgrades to registered owners for the 
cost of media and mailing. 30 day free telephone support. User 
reference on request. 

Fully Interactive Accounting Package, General Ledger, 
Accounts Payable, Accounts Receivable and Payroll. 



Report Generating. 

Complete Package (requires 3 or 4 drives) $475.00 

Individual Modules (requires 2 or 3 drives) $125.00 

Intelligent Terminal System ST-80 III: $150.00 

File Management System: $ 49.00 

Sort-80 $ 59.00 

Mail-80 $ 69.95 



FINE PRINT 

‘TRS-80 is a Tandy Corporation trademark. Use of above operating 
systems may require the use of Radio Shack TRS-DOS. Radio Shack 
equipment subject to the will and whim of Radio Shack. 

ORDERING INFORMATION 

We accept Visa and Mastercharge. We will ship C.O.D. certified check or 
money orders only. Massachusetts residents add 5 percent sales tax. 

The company cannot be liable for pictorial or typographical inaccuracies. 
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special tray of clear plexiglas sheet proved to be a very 
effective answer. Since then, the product has enjoyed wide- 
spread success. 

“Currently it is one of our best-selling items,” Mr. Giulie 
said. “It appears now that no CRT work station is complete 
without a Perk tray.” 

plexiglas acrylic sheet is a combustible thermoplastic 
material and must be used in accordance with controlling 
building code requirements. The same fire precautions ob- 
served in connection with the handling and use of any ordi- 
nary combustible material should be observed when han- 
dling, storing or using plexiglas. 

For more information on the PERK tray, contact: the 
PERK Company, 1015 Corporation Way, Palo Alto, CA 
94303; (415) 964-1807. Circle No. 113. 



Computer-Generated Color-coded Labels 

Businesses can now use their desktop computers or word 
processors to utilize a new, efficient filing system being 
introduced by Wenner Business Systems. 

The computer-generated color coding system, called 
Compu-Key, can produce random-number or custom, alpha 
color-coded labels, which will eliminate misfiling in any 
filing system. The labels can be applied to any size or style 
folder. 




Compu-Key is available with either of two options: as a 
complete turnkey system with a desktop computer and 
printer, or as ready-to-run software for use by companies 
with existing hardware. 

Compu-Key can also create machine- readable bar codes, 
special alpha or numeric prefixes, and even a percentage 
graph for non-color file control. The color codes and other 
file controls are printed on special patented labels that fit any 

continued on page 86 
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If finding a copy of PERSONAL COMPUTING every month 
has you on the run . . . here’s a better way! 




^rsonaf 



pefs»wji 

tonH ,ul 

modems IE 



Person?' 

ComffOtin 



'fflht - llir^Nrr '* 

Personal 

Computing 



Hell hath no fury like a microcomputerist who has 
to scamper around town looking for the newest issue 
of Personal Computing magazine. 

Fact is, Personal Computing’s readership is expand- 
ing every day. . . keeping pace with the burgeoning 
microcomputer industry. And that means “sold 
out” signs popping up in your favorite electronics 
store, hobby shop or computer outlet. 

How to avoid the runaround? Easy. Use the post- 
paid card opposite this page (or the coupon below) 
to enter your subscription to Personal Computing. 

That way, you'll have every issue delivered 
straight to your door, no holdups or hassles. 

Plus you’ll enjoy a money-saving subscription 
rate that saves you over 37% off the copy-by- 



Personal Computing 

4 Disk Drive, Box 13916, Philadelphia, PA 19101 

YES! Great idea — start my subscription to Personal Computing 
immediately at the money-saving rate of one year, 12 big issues, 
for just $14.97. 1 save a full $9.03 (over 37%) off the single-copy total ! 

Charge my: □ MasterCard □ VISA u American Express 
Account # Card Expiration Date 

MasterCard # (4 digits above name) 

□ Bill me □ Check enclosed 

Print Name 

Address 



copy cost. 

Save over 37%.. . 
plus get 
convenient, 
on-time delivery 
of every exciting 
issue! 



But most important, your subscription guarantees 
that you won’t miss an issue, a page, a word of all 
the great coverage planned for the months ahead. 
You’ll enjoy all the outstanding, ready-to-use programs 
for family finance and budgets. . .educatingthe kids . . . 
business inventory and accounting systems. . .word 
processing. . .lists, records and catalogues. . .games 
and puzzles. All the up-to-the-minute coverage of 
what’s new and what’s good in hardware and peripher- 
als. All the expert instruction and guidance for cre- 
ating your own programs. All the bright ideas for new 
applications of computers for your home and office. 

Your subscription to Personal Computing does it 
all. So now that you’ve got the idea, run with it! 






City 

State 



Zip 



Your first issue will arrive in 6-8 weeks; watch for it! 2002 j 
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HOW TO GET STARTED WITH 
CP/M (Control Programs for 
Microcomputers) 

Carl Townsend 

One of the world’s most popular operating 
systems is explained in simple terms. Includes a 
handy guide on shopping for an operating sys- 
tem, a glossary, a list of hardward manufac- 
turers supporting CP/M and a list of major CP/M 
software. 

ISBN 0-918398-32-0 $9.95 
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TAKE AIM: VOLUME ONE 
James H. Clark 

This lab and learning manual for the AIM-65 and 
other 6502 microcomputers includes computer 
precautions, programming basics, a glossary, 
and 30 fully documented utility and game pro- 
grams, which teach math, data handling, simu- 
lation and more. 

ISBN 0-91 6460-29-X $16.95 



32 BASIC PROGRAMS FOR THE 
APPLE COMPUTER 

Tom Rugg and Phil Feldman 

Chock full of programs with practical applica- 
tions, educational uses, games and graphics, 
each of the 32 chapters fully documents a dif- 
ferent program. 

ISBN 0-918398-34-7 $17.95 



Our books are available from B. Daltons, Kroch's 
and Brentanos, computer stores or directly from 
us. 



Write for Free Catalog! 




dilithium Press 
P.O. Box 606 
Beaverton, OR 97075 
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continued from page 82 

standard printer. Software can be supplied to run on any type 
of computer or word-processor system. 

According to Wenner Business Systems, Compu-Key 
adds a new dimension to records management. The system 
can also supply automatic purge dates, cross-reference, or 
location of other files. Optional bar code software and reader 
are also available for charge-out control. 

For more information, contact: Wenner Business Sys- 
tems, P.O. Box 831, 170 State St., Los Altos, California, 
94022. Circle No. 114. 



LITERATURE 



New Telecommunications Journal 

Cross Communications Company has announced that it 
will begin publishing, electronically, a new journal for the 
professional involved with information systems tech- 
nologies. The new journal, named ISYS, will provide a 
monthly focus on knowledge of the highly-diverse and 
rapidly-changing information technologies and their mar- 
kets. 

Leading professionals will contribute their personal opin- 
ions, developments, experiences and research on the critical 
issues facing business and management in the information 
industry. ISYS will be the first electronically-published, 
professional journal for today’s information system profes- 
sionals, the company claims. 

ISYS is under the direction of Mr. R. Craig Blackman, 
former publisher of Telecommunications Magazine and who 
is currently President of Spencer/Blackman of Dallas, Texas. 
The editorial advisors for the ISYS journal include: Dale G. 
Mullen, Manager of Telecommunication for Johns-Man- 
ville, Denver, CO; Paul Daubitz, President of Associated 
Telemanagement, Boston, MA; and Dr. John F. O’Neill, 
President of ONECOM, Inc., Boulder, CO. 

For more information on ISYS, contact: Daniel C. 
Thomann, Director of Marketing, Cross Communications 
Company, 934 Pearl Street, Suite B, Boulder, CO 80302. 
Circle No. 115. 



“Prompt” Labeling System Brochure 

PROMPT, a programming system for designing and pro- 
ducing customized labels automatically, is described and 
illustrated in a four-page, four-color brochure from The 
Standard Register Company. 

The brochure lists the advantages of using a compact, 
flexible system for producing shipping labels , bills of lading , 
product ID, name tags, mailing lists, stock labels and retail 
shelf labels. PROMPT provides a fast, easy-to-use, and 
cost-efficient method of form layout and label printing from 

continued on page 94 
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Simulation: 
How Can It Help? 



100 DEFINT B-R-T-X: RANDOM: DIM SS( 16 ) 

105 DIM AD< 6,200 )» AL( 10 ), AU< 10 )»BN< 10 )»BP( 10 > 

110 FOR 1=1 TO 16tSS< I >=0.0:NEXT ItCLS 

120 PRINT "** DR. EVANS' SCHEDULING SIMULATION 44" {PRINT 
130 INPUT "DO YOU WISH OPERATING INSTRUCTIONS < Y/N >" »Z$ 

140 IF Z4<>" Y" GOTO 290 
150 CLS 

160 PRINT ■ THIS PROGRAM SIMULATES THE OPERATION OF A CLINIC." 
170 PR TNT "RANDOM OR APPOINTMENT ARRIVALS ARE ACCOMODATED. IF" 
180 PRINT "ARRIVALS ARE RANDOM , CUMULATIVE DISTRIBUTION IN" 

190 PRINT "PERCENT MUST BE INPUT. CUMULATIVE SERVICE TIME" 

200 PRINT "DISTRIBUTION MUST BE INPUT. LENGTH OF DAY MUST BE" 
210 PRINT "SUCH THAT NUMBER OF PATIENTS WILL NOT EXCEED 50." 

220 PRINT "NO MORE THAN 200 ITERATIONS CAN BE MADE. EMERGENCY" 
230 PRINT "PATIENTS HAVE SERVICE TIMES OF 30 OR 60 MINUTES." 

240 PRINT {INPUT "PRESS ENTER WHEN READY TO BEGIN" »Z$ 

290 CLS {INPUT "ENTER APPOINTMENT INTERVAL < 0=RAND0M )" *PT 
295 IF PT>0 GOTO 360 

300 INPUT "ENTER * OF POINTS IN ARRIVAL TIME DISTRIBUTION" JNA 
310 DIM AT< NA >»PA< NA ) 

320 FOR J=1 TO NA 

330 PRINT "FOR POINT 4" r J* 

340 INPUT " ENTER TIME AND CUMULATIVE PERCENTAGE" ? AT( J ),PA< J ) 
350 NEXT J{CLS 

360 INPUT "ENTER * OF POINTS IN SERVICE TIME DISTRIBUTION" i NS 
370 DIM ST( NS ) , PS( NS) 

380 FOR J=1 TO NS 

390 PRINT "FOR POINT *" i JJ 

400 INPUT " ENTER TIME AND CUMULATIVE PERCENTAGE" * ST( J ), PS< J ) 
410 NEXT J:CLS 

420 INPUT "ENTER LENGTH OF EACH DAY IN MINUTES" ? TX J PRINT 
430 INPUT "ENTER NUMBER OF ITERATIONS" r NI 
435 INPUT "ENTER PRINT CONTROL < 1=DETAILEP i 0=SUMMARY >" t IP 
440 DIM C( 50 ), A< 50 ),TA< 50 ) 

445 DIM S< 50 ),TS( 50 )» TF( 50 ) ,L( 50 ), ID( 50 )» WT( 50 ) 

450 FOR 11=1 TO NI 

455 REM 4* SIMULATION LOOP 4* 

460 mi=o:ml=o:mw=o:ta( o>=-pt:i=o 
504 IF PT =0 GOTO 510 
506 GOSUB 2000 {GOTO 660 

508 REM 44 GENERATE ARRIVALS AND PRIORITIES 44 
510 1=1+1 
520 C( I >=1 
530 .J=RND< 100 ) 

540 IF J=98 THEN C< I >=3 
550 IF J>98 THEN C< I >=2 
560 J=RND( 100 ) 

570 FOR K=1 TO NA 
580 IF J>PA( K ) GOTO 610 
590 A( I )=AT( K ) 

600 GOTO 630 
610 NEXT K 

620 PRINT "ARRIVAL PERCENTAGE > 100" {STOP 
625 REM 44 COMPUTE TIME OF ARRIVAL 44 
630 TA< I )=TA( 1-1 )+A( I ) 

640 IF TA< I XTX GOTO 510 
650 NP=I-1 
660 M=0 
670 M=M+1 

680 WT( M )=0{ I IK M )=0 

685 REM 44 GENERATE SERVICE TIMES 44 
690 ON C(M) GOTO 700*770,780 
700 J=RND< 100 ) 

710 FOR K=1 TO NS 
720 IF J>PS( K ) GOTO 750 
730 S< M )=ST< K ) 

740 K=NS 

750 NEXT K 

760 GOTO 790 

770 S< M )=30. {GOTO 790 

780 S(M)=60. 

790 IF M<NP GOTO 670 

795 REM 44 TIME COMPUTATIONS FOR FIRST PATIENT 44 
800 TS< 1 )=TA< 1 ){TF( 0 )=0 
810 TF( 1 )=TS( 1 )+S< 1 ) 

820 L( 1 )=0:iD( 1 )=TA( 1 ) 

830 IF ID(1»MI THEN MI = ID( 1 ) 

835 REM 44 TIME COMPUTATIONS FOR OTHER PATIENTS 44 

840 FOR 1=2 TO NP 

850 IF TA< I ><TF< 1-1 ) GOTO 920 

855 REM 44 NO WAIT PATH 44 

860 TS( I )=TA< I ) 

870 TF< I )=TS( I )+S( I ) 



880 L( I )=0 

890 ID( I )=TA< I )-TF( 1-1 ) 

900 IF ID< I )>MI THEN MI = ID( I ) 

910 GOTO 1320 

915 REM 44 WAIT PATH 44 

920 FOR K=1 TO I 

930 IF TA< I »TF< I-K ) GOTO 960 

940 NEXT K 

950 PRINT "ERROR! NUMBER WAITINONUMBER PATIENTS. " 5 STOP 
960 KK=N-2 

970 IF KK>ML THEN ML=KK 
980 L( I )=KK 
985 IF KK=0 GOTO 1290 
990 IF C( I >=1 GOTO 1290 

995 REM 44 ADJUST ARRAYS FOR EMERGENCY PATIENT 44 
1000 IK=I-KK 
1010 T1=TA< IK ) 

1020 T2=S< IK ) 

1030 L1=L( IK ) 

1040 T3=WT( IK ) 

1045 C1=C< IK ) 

1050 TA< IK )=TA( I ) 

1060 S( IK )=S< I ) 

1070 L< IK )=L( I > 

1075 C< IK >=C< I ) 

1080 TF< IK )=TS( IK )+S( I ) 

1090 WT< IK )=TF< I-K+l >-TA< I ) 

1100 LU=K-3 

1110 IF LU<0 GOTO 1210 
1120 FOR J=0 TO LU 
1130 IJ=I-J 
1140 TA( IJ )=TA( IJ-1 ) 

1150 S< IJ >=S( IJ-1 ) 

1160 TS< IJ)=TS( IJ-1 )+S( IK) 

1170 TF( IJ)=TF( IJ-1 >+S( IK) 

1180 L< IJ >=L< IJ-1 ) 

1190 WT< IJ)=WT( IJ-1 )+S< IK) 

1195 C< IJ >=C( IJ-1 ) 

1200 NEXT J 

1210 IM=IK+1 

1220 S(IM)=T2 

1230 TA( IM )=T 1 

1240 L(IM)=L1 

1245 C( IM )=C1 

1250 WT( IM)=T3+S( IK) 

1260 TS< IM )=TF( IK) 

1270 TF< IM )=TF( IK )+T2 
1280 GOTO 1320 
1290 TS< I )=TF( 1-1 ) 

1300 TF< I )=TS( I )+S( I ) 

1310 WT< I )=TS< I )-TA( I ) 

1320 NEXT I 

1330 FOR 1=1 TO NP 

1340 IF WT( I »MW THEN MW=WT( I ) 

1350 NEXT I 

1355 CLS {PRINT "44 ITERATION 4" ,11*"**" 

1360 IF IP=0 GOTO 1430 

1362 REM 44 DETAILED PRINTOUT 44 

1365 LL=i:iF NP>10 THEN UL=10 ELSE UL=NP 

1370 PRINT " PAT ARR BGN SRV END WAIT IDLE LINE 

1380 PRINT " 4 CLS T T T T T T LNG" 

1390 AA*=" 444 4 444 444 444 444 444 444 44" 

1400 FOR I=LL TO UL 

1410 PRINT USING AA$, I ,C< I ),TA( I >,TS( I ),S( I >, 

TF< I >,WT< I >,ID( I ),L< I ) 

1420 NEXT I {PRINT {IF UL=NP GOTO 1430 

1422 INPUT "MORE DATA, PRESS ENTER WHEN READY" iZt 

1424 LL=UL+i:UL=UL+10:iF UL>NP THEN UL=NP 

1426 GOTO 1370 

1430 INPUT "PRESS ENTER WHEN REVIEW COMPLETE" » 
z$:si-o. :52=o. :s3=o. 

1435 REM 44 COMPUTE ITERATION SUMMARIES 44 
1440 FOR 1=1 TO NP 
1450 S1=S1 + ID< I ) 

1460 S2=S2+UT( I ) 

1470 S3=S3+L< I ) 

1480 NEXT I 

1490 AI=S1/TF( NP )4100. 

1500 AW=S2/NP 
1510 AL=S3/NP 

1515 REM 44 MAKE SUMMARY PRINTOUT 44 

1520 PRINT "FRACTION OF TIME IDLE WAS" i AD" PERCENT." 

1530 PRINT "AVERAGE WAITING TIME WAS" JAW?" MINUTES." 



(< continued ) 
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Simulation (continued) 



1540 PRINT -AVERAGE NUMBER WAITING WAS" J ALJ " 

1550 PRINT -MAXIMUM IDLE TIME WAS" iMIi" MINUTES. ” 

1560 PRINT "MAXIMUM WAIT WAS'SMUr" MINUTES." 

1570 PRINT "MAXIMUM LINE LENGTH WAS" i ML J" . " 

1575 IF IP>0 INPUT "PKESS ENTER TO CONTINUE 1 iZ$ 

1578 REM ** COLLECT STATISTICS ** 

1580 SS< 1 )=SS( 1 >+AI J SS( 2 )=SS( 2 )+AI*AI 
1585 AD(4»II)=AI 

1590 SS< 3 >=SS< 3 )+AWtSS( 4 )=SS< 4 )+AW*AW 
1595 AD( 5 r II )=AW 

1600 SS< 5 )=SS< 5 )+ALJSS( 6 >=SS< 6 )PAL*AL 
1605 AIK 6fII )=AL 

1610 SS< 7 >=SS< 7 )+MItSS( 3 )=3S( 3 >fMI*MI 
1615 AIK If II )=MI 

1620 SS( 9 )=SS< 9)+MW;SS( 10 )=SS( 10HMW4MW 
1625 AIK2fII)=MW 

1630 SS( 11 )=SS( 11 >+ML:SS< 12 )=SS( 12 HML*ML 
1635 AIK 3 r II )=ML 

1640 SS( 13 )=SS< 13 )+NP : SS( 14 )=SS( 14 HNP*NP 

1650 SS( 15 )=SS( 15 )+TF< NP)JSS( 16 )=SS< 16 >+TF< NP )*TF< NP ) 

1660 NEXT II 

1665 REM ** COMPUTE MEANS AND STANDARD DEVIATIONS ** 

1670 SZ=SS< 7 )/NI 

1680 SY=SGR<SS(8>/NI-SZ*SZ ) 

1690 SX=SS( 9 )/NI 

1700 SU=SQR( SS( 10 >/NI-SX*3X ) 

1710 SV=SS( 11 )/NI 

1720 SU=SQR< SS< 12>/NI-SV*SV ) 

1730 SS=SS( 1 )/NI 

1740 SR=SQR(SS< 2>/NI-SS*SS > 

1750 SQ=SS( 3 )/NI 

1760 SP=SQR< SS< 4 >/NI-SG*SQ ) 

1770 SO=SS( 5 )/NI 

1780 SN=SGR< SS< 6>/NI-S0*S0 > 

1790 SL=SS( 13 )/NI 

1800 SM=SQR( SS( 14 )/NI-SL*SL ) 

1810 SJ=SS( 15 )/NI 

1820 SK = SQR< SS( 16 >/NI-SJ*SJ ) 

1825 REM *♦ PRINT STATISTICAL PARAMETERS ** 

1830 CLSJ PRINT " MEAN STD DEV" 

1840 ABS = " ***** ***.*" 

1850 PRINT "MX IDLE" JUSING AB$J3ZfSY 
1860 PRINT "MX WAIT"rUSING AB$J3 XfSW 
1870 PRINT "MX LINE" JUSING ABiJSU 3U 
1880 PRINT "AV IDLE" JUSING AB$J3 SfSR 
1890 PRINT "AV WAIT"JUSING AB*JSQrSF 
1900 PRINT "AV LINE" JUSING AB$ i SO j 3N 
1910 PRINT "NUM PAT" fUSING AB$f3LfSM 
1920 PRINT "OFF TIM" JUSING AB$f3J»SK 
1930 INPUT "DO YOU WISH HISTOGRAMS (Y/NTfZ* 

1940 IF Z$=“ Y" GOTO 3000 
1950 END 

1990 REM *♦ ARRIVALS WITH APPOINTMENTS I* 

2000 i=o:k=o 

2010 1 = 1 + 1 JC( I )= 1 • IF 1 = 1 GOTO 2060 
2020 J=RND< 100 ) 

2030 IF J=98 THEN C( I )=3 
2040 IF J>98 THEN C( I >=2 



2050 IF C( I »1 GOTO 2090 
2060 TA( I )=PT*K 
2070 K=K+1 
2080 GOTO 2100 

2090 TA< I )=TA< 1-1 ) + RNEK PT ) 

2100 IF TA< I XTX GOTO 2010 
2110 NP=I-1 
2120 RETURN 

2990 REM ** HISTOGRAM PLOTTING ** 

3000 DATA "MAXIMUM IDLE TIME" » " MAXIMUM WAIT TIHE" f " MAXIMUM LINE LENGTH" f •* AVERAGE 
PERCENT IDLE" f" AVERAGE WAIT TIME" f " AVERAGE LINE LENGTH" 

3010 FOR J=1 TO 6 
3020 READ TL$ 

3030 CLS {PRINT "** HISTOGRAM FOR " > TL$ l PRINT 
3035 REM ** FIND MAXIMUM VALUE ** 

3040 AX= -99 . 

3050 FOR 1=1 TO NI 

3060 IF AD( J f I XAX GOTO 3080 

3070 AX=AD(.JfI) 

3080 NEXT I 

3085 REM ** DIVIDE INTO TEN BINS ** 

3090 AB= 1 . 01*AX/10 » 

3100 AU( 0 )=0 » 0 
3110 FOR K=1 TO 10 
3120 AL< K )=AU( K-l ) 

3130 AU< K )=AU( K-l )+AB 
3140 BN( K )=0 
3150 NEXT K 

3155 REM ** PUT DATA INTO BINS ** 

3160 FOR 1=1 TO NI 

3170 FOR K=1 TO 10 

3180 IF AD< J f I »AU( K ) GOTO 3210 

3190 BN< K )=BN( K )+l 

3200 GOTO 3220 

3210 NEXT K 

3220 NEXT I 

3230 MX=-99 

3240 FOR K=1 TO 10 

3250 IF BN( K XMX GOTO 3270 

3260 MX=BN< K ) 

3270 NEXT K 
3280 AF=1 .0 

3285 REM ** LIMIT MAX BIN QUANTITY TO 40 ** 

3290 IF MX>40 THEN AF=40./MX 
3300 FOR K=1 TO 10 
3310 BP< K )=BN( K )*AF 

3320 PRINT USING "***.**-***.** " i AL( K )f AU( K ) f 

3330 PRINT STRINGS BP( K )r 

3340 PRINT TAB( 55 )BN< K ) 

3350 NEXT K 
3360 FOR N=0 TO 4 

3370 PRINT TAB< 13F.tO*K )INT( 10*K/AF )f 
3380 NEXT K 
3385 PRINT 

3390 INPUT "PRESS ENTER WHEN REVIEW COMPLETE" fZ$ 

3400 NEXT J 
3410 END 
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Take the Headaches Out of Tax Preparation 

Program Listing “F” 



10 DEFDBL I 
13 CLEAR 4000 

20 DIM D*< 10) , I ( 179) » I*< 179) »L*< 179) 

23 CLS 

30 PR I NT " THE ACTION CODES ARE » - 
40 PRINT-0 END- 
30 PRINT" 1 READ A FILE- 
60 PRINT-2 PRINT 1040 PAGE 1" 

63 PRINT-3 PRINT 1040 PAGE 2" 

70 PRINT- 4 PRINT SCHEDULE A" 

80 PRINT-3 PRINT SCHEDULE B" 

90 PRINT-6 PRINT SCHEDULE C" 

100 INPUT-YOUR SELECTION “ IFA<0ORA>6THEN25 

110 GOSUB9000I IFA>0THEN130 

120 CLS i PRINT MEM i GOSUB9000 : END 

130 ON A GOTO 140* 200 i 300 i 400 i 500 » 600 

140 CLS* INPUT-FILE NAME "»Z*iOPEN "I"»1»Z* 

142 CLS * FORA- 1 TO 177 i PR I NT30. "READING" I AS " OF 1 77 1 I I NPUT# 1 1 I < A ) 

144 I NPUT# 1 t I • < A ) « FORS— 1 TOl 0 > SI — S2*0 i NEXTS* A 

146 FORA— 1 TO 1 0 i INPUT# 1 * D* < A > sNEXT 

1 46 I NPUT# 1 i Dl»iD2fi D4** D5*» D6*» D1 » D7«i D2 

100 CLOSE HG0T023 

200 GOSUB8900 

210 FORA— 1 TO0 * L PR I NT- - * NE X T 

220 LPRINTD*< 1 ) » TAB < 56 ) LEFT* < D* < 4 > » 1 1 ) sLPRINT" " 

222 LPRINTD* (2) » TAB < 36 ) LEFT# ( D* < 3 ) » 1 1 ) 

223 L PR I NT TAB < 36 ) LEFT# < D* ( 6 ) * 12) 

224 LPRINTD* <3)1 TAB < 36 > LEFT* < D* < 7 > » 1 2 > I IFD 1 *<> " Y" THEN226 
223 LPRINT TAB ( 42 ) " X “ * G0T022B 

226 LPRINT TAB<30)"X" 

228 LPRINT" - i IFD2*<> ■ Y" THEN230 

229 LPRINT TAB < 42 ) " X - * G0T023 1 

230 LPRINT T AB < 3 0 ) " X " 

231 LPRINT" " i LPRINT" " t LPRINT" " 

232 FORA— 1 T03 

234 IFI < 1 )— ATHENLPRINT TAB < 8 ) " X " I 
236 LPRINT" - i I FA-3THENLPR I NT " - 

238 NEXTA 

240 LPRINT T AB ( 8 > " X " S 

242 IFD4*— " Y" THENLPRINT TAB ( 28 ) " X - * 

244 IFD5*— " Y" THENLPRINT TAB ( 46 ) ■" X " t 

246 LPRINT" " » I F I < 1 > -2THEN LPRINT TAB ( 8 ) " X " * 

248 I FD6*— " Y" THEN LPRINT TAB ( 28 ) " X " » 

249 IFD7*«"Y" THENLPRINT TAB ( 46 ) " X " ? 

230 A— I ( 2 ) — D 1 — D2 • LPR I NT TAB<62>" "tA 

232 LPRINT" - 

234 LPRINT " " X D* ( 8 ) \ TAB ( 62 ) * "tDliLPRINT" " t LPR I NT " « 

236 LPRINT • " ; D* ( 9 ) ? TAB < 62 ) " " I D2 SLPRINT - "SD*<10) 

238 LPRINT TAB (62)" ";I<2> 

260 FORS— 3T04 * GOSUB9100 * NEXT s LPRINT" " 

262 LPRINT TAB<31>" "; SLPRINT USING- #####.##"? I ( 5 ) ? 

263 LPRINT US I NG "##########.##"; I ( 6 >»: S-7 : G0SUB9 1 00 
265 LPRINT" " 

267 FORS— 8 TO 1 6 * GOSUB9 1 00 : NEXT 
269 S— 1 7 i GOSUB9200 

271 S- 1 8 : GOSUB9 1 00 : L PR I NT " " : S= 1 9 : GOSUB9 1 00 : S-20 : GOSUB9 1 00 

273 FORS— 2 1 T027 * GOSUB9200 : NEXT : S— 28 : GOSUB9 1 00 : LPR I NT " " 

275 S— 29 * GOSUB9 1 00 



277 FORA— 1 T 03 sLPRINT" " s NEXT 
295 GOT 025 

300 GOSUB8900 : FORA- 1T04 SLPRINT" ":NEXT 

305 FORS-30TO31 JG0SUB9 100: NEXT 

310 FORA— 1 T06 sLPRINT" "sNEXT 

313 S— 32 * GOSUB9 1 00 

320 FORA— 1 T03 sLPRINT" "SNEXT 

323 F0RS-33T034sG0SUB9 100 SNEXT 

330 LPRINT" • IS-33IGOSUB9100 

333 FORS— 36T043 I GOSUB9200 s NEXT 

336 FORS— 44T034 i G0SUB91 00 • NEXT 

340 FORS— 35T036 s GOSUB9200 s NEXT SLPRINT" " 

343 FORS-37TO39SGOSUB9200 SNEXT SLPRINT- - 
330 FORS— 60TO61 » GOSUB9200 i NEXT 

335 FORS— 62T064 : GOSUB9 1 00 s NEXT s S-63 s GOSUB9200 
360 LPRINT- " IS-66IGOSUB9100 
363 FORA— 1 T06 » LPRINT" -SNEXT 
370 LPRINTTAB06) "PREP SS#" 

373 LPRINTTAB(20) "YOUR NAME " I TAB < 36 > " E I NO" 

380 LPR I NT TAB < 20 ) " YOUR ADDRESS " i TAB ( 36 )" Z I P CODE- 
383 FORA— 1 T03 * LPRINT" "SNEXT 
393 GOTO 23 

400 GOSUB8900 s FORA- 1 T07 sLPRINT" - s NE X T 

405 LPRINT TAB(6)D*< 1 ) » TAB < 56 > LEFT* < D* < 4 > » 1 1 ) 

410 LPRINT T AB ( 36 ) LEFT * ( D* < 5 ) » 1 1 ) 

415 FORA— 1 T04 * LPRINT" "sNEXT 

420 S— 93 i G0SUB9 1 00 

423 FORS— 67T069 » GOSUB9300 s NEXT 

430 S— 96 i G0SUB9 1 00 

433 S— 70 s S 1 —97 s GOSUB9400 

440 S— 98 s G0SUB94 1 0 

442 S— 7 1 s S 1 —99 s GOSUB9400 

444 LPRINT" - 

446 FORS— 72T073 * GOSUB9300 i NEXT 

448 FORS* 1 00TO1 01 s GOSUB9 1 00 s NEXT s LPR I NT " " 

450 S— 74 : S 1 — 1 02 * GOSUB9300 
452 S— 73 * S 1 —0 s GOSUB9300 

454 FORS— 76T077 s SI — S+27 s GOSUB9500 s NEXT 
436 LPRINT" " i S- 1 05 : GOSUB9 1 00 
458 LPRINT" - s S- 1 06 : G0SUB9 1 00 
460 S— 7B s GOSUB9300 

462 S-79 sSl-107 i GOSUB9600 

463 LPRINT" - : S-80 « S 1 - 1 08 s GOSUB9600 

464 LPRINT" " i S-8 1 * S 1 - 1 09 : GOSUB9400 
466 FORS 1—11 0T O 1 1 1 s G0SUB94 1 0 : NE XT 
468 FORS— 82T084 : GOSUB9300 : NEXT 

470 S— 85 J S 1 — 1 12: GOSUB9600 

472 FORS— 86 T 08 7 s S 1 =0 : GOSUB9500 sNEXT 

474 S— 8 1 : 60SUB9 1 00 

476 S— 88 * G0SUB9 1 00 

478 S— 88 : S 1 —94 s GOSUB9600 

480 S— 1 02 i GOSUB9 1 00 

482 S— 89 s S 1 — 1 07 s GOSUB9600 

484 S— 90 sSl — 1 12 s GOSUB9600 

486 I ( 0 ) - I ( 8 1 ) 1 < 88 ) ♦ I < 94 ) + I ( 1 02 > 1 < 1 07 ) 1 ( 1 1 2 ) 

487 PRINT USING"########. ####" ? I <0> 

488 S— 0 : GOSUB9 1 00 

490 S— 9 1 s S 1 —0 s GOSUB9500 

(continued) 
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Listing “F” (Continued) 

49 2 SS*I (0) : I ( 0 ) =3400 : IF I < 1 )=3THENI (0)=1700 

494 IFI ( 1 ) — 1 0 R I < 1 )=4THENI ( 0 ) =2300 

495 S9-I < 1 ) : I ( 1 )=I (0> *S=92sSl=l :GOSUB9500 

496 S = 93 : S 1 =0 s GOSUB9500 

497 FORA= 1 T 03 SLPRINT" "SNEXT 

498 1(1) =SS- 1 < 1 ) s S=94 * S 1 = 1 : GOSUB9600 : I ( 1 ) =S9 

499 LPRINT" “SLPRINT" " : LPR I NT " " : G0T025 

500 GOSUB8900 i FORA — 1T05 xLPRINT" "sNEXT 

505 LPRINT TAB(6)D*( 1 ) X TAB < 56 ) LEFT* ( D* ( 4 > » 1 1 ) 

510 FORA—1 T07 xLPRINT" " x NEXT 

515 FORS— 1 13T01 17sSl=S-*-5 s GOSUB9700 s NEXT 

520 FORA — 1 T029 SLPRINT" "sNEXT 

525 I ( 1 78 ) =0 s I ( 1 79 ) = 0 s FORS— 1 13T01 17:1(1 78 )=I(1 78 )+I(S) 
530 I ( 179)=I < 179>+I (S+5 ) sNEXT 

535 S-178J GOSUB9300I LPRINT" " x S- 1 79 i GOSUB9 1 00 
540 FORA" 1 T08 I LPRINT " " I NEX T x GOSUB9 1 00 

550 FORA" 1 T07 x LPR I NT " " INEXT 

595 G0T025 

600 GOSUB8900 I FORA— 1 T 08 i LPR I NT " "INEXT 

605 LPRINT TAB ( 6 > D* ( 1 ) IT AB < 56 ) LEFT* ( D* ( 4 ) » 11) 

610 FORA— 1T015 XLPRINT" “INEXT 

615 8-1231 GO8UB9900 x S- 1 24 x GOSUB9900 

620 rORS- 1 25T01 2S x G0SUB9 1 00 i NEXT x LPR I NT " " 

625 8—1 29 x G0SUB9 1 00 i LPR I NT “ " I LPRINT" " 

630 FORS- 1 30TO1 33 x S 1 -S+25 x GOSUB9800 xNEXT 
635 S- 1 34 * S 1 — 1 59 x GOSUB9600 
640 S— 1 35 x GOSUB9300 

645 FORS- 1 36T0 1 46 x S 1 -S + 24 x GOSUB9400 sNEXT 
650 FORS- 147T01 49 x GOSUB9300 s NEXT 
655 FORS— 150TO154sSl— S+21 s GOSUB9400 x NEXT 
660 S= 1 76 x G0SUB9 1 00 



670 LPRINT" " 

680 S— 1 77 x GOSUB9 1 00 

684 LPRINT" " 

685 LPRINT" " 

690 LPRINT" "SLPRINT" " 

695 G0T025 

8900 PR I NT "SET PAPER TO FIRST LINE OF FORM" 

9000 PRINTS10001 "P OR C ?" X * Z*- INKEY* 

9010 I F Z " C " THEN9025 
9020 I F Z *— " P " THEN9040 
9022 GOTO9000 
9025 S-0 i CLSx RETURN 

9040 S— 1 5359 x FORS 1 — 0TO 1 4 $ S2— 64*S 1 IF0RS3-1T064 
9050 S4— S+S2+S3 * S5—PEEK ( S4 ) xLPRINT CHR*(S5)X 
9060 NEXT x LPR I NT " " « NEXT x CLS x RETURN 

9100 LPR I NT TAB ( 54 ) " " X s LPR I NT US I NG »##########.##" X I < S ) s RETURN 

9200 LPRINT T AB ( 39 ) " "X xLPRINT US I NG "##########.##" X I ( S ): RETURN 
9300 LPRINT T AB (17)" "X SLPRINT US I NG "##########.##" X I ( S ) : RETURN 
9400 LPRINT T AB (17)" " X xLPRINT US I NG" ##########.##" X I ( S ) X 

9410 LPRINT TAB ( 42 ) I £ ( S 1 ) XT AB (54)" "XiLPRINT US I NG «##########.##" X I ( S 1 ) 
9420 RETURN 

9500 LPRINT TAB (3) I * ( S > X TAB ( 17) " "X SLPRINT USING" ##########. ##" * I (S) X 
9510 I FS 1 — 0THEN9530 

9520 LPR I NT TAB (34) " "X xLPRINT US I NG "##########.##" X I ( S 1 ) X 
9530 LPRINT" " I RETURN 

9600 LPR I NTT AB (17)" "X xLPRINT USING" ##########.##" X I ( S ) X 
9610 LPR I NT TAB ( 54 ) " "X xLPRINT USING" ########## . ## " X I ( S 1 ) s RETURN 
9700 LPRINT TAB ( 3 ) I * ( S ) XT AB (17)" "X xLPRINT US I NG "##########.##" X I < S ) X 
9710 GOTO9410 

9B00 LPR I NT TAB (17)" “X xLPRINT US I NG "##########.##" X I ( S ) X 
9810 LPR I NT TAB ( 38 ) " " X SLPRINT US I NG "##########.##" X I < S 1 ) 

9820 RETURN 

9900 LPRINT T AB ( 36 ) " "X XLPRINT USING "##########.##" X I ( S ) S RETURN 



Take the Headaches Out of Tax Preparation 

Program Listing “T” 



I DEFDBL I 

5 CLEAR 4000 

10 DIM D* ( 10) « I ( 1 77 ) » I * < 1 77 > » L* C 177).T(3» 17»2).T1<3» 1 > 

II D7*»"." 

15 CLS 

50 FORA=1TO177:PRINT30, "LOADING" XAX " OF 1 77" s RE ADZ* : I * ( A > -LEFT* ( Z*» 1 2 > 

55 L*<A)=RI GHT* (Z*i3) sNEXT* I < 1 ) = 1 

60 FORA=0T 03 S FORB=0T 017* RE ADT < A . B . 0 ) «T(AiBi 1 )iT(AiBi 2> : NEXTBi A 
62 FORA=0TO3 s READT 1 (Ai0) »T1 (Ai 1 ) SNEXT 

70 CLS s PR I NT “THE ACTION CODES ARE s PRINT" 0 ENDS 13 START A NEW FILE" 

71 PRINT" 1 READS A FILE" 

72 PRINT"2 SAVES A F ILE" s PRINT" 3 SHOWS TAXES" s PRINT* 4 INCOME AVERAGES" 

74 PRINT“5 INPUT 1040" : PRINT"6 PRINT 1 040 " s PR INT " 7 INPUT A“spRINT"8 PRINT A" 

76 PRINT-9 INPUT B” : PR I NT "10 PRINT B"sPRINT"ll INPUT C":PRINT"12 PRINT C" 

80 INPUT-YOUR SELECTION" 5ASCLS* IFA<0ORA> 13THEN70 
85 IFA>0THEN95 

90 CLS SPRINT "MEMORY FREE-" . MEM : END 

95 ON A GOTO 1 00 . 360, 200. 250. 350. 450. 500 . 600. 650* 655 , 800, 900, 7 1 00 
100 CLS* INPUT’FILE NAME" 5 Z* 

110 CLS* OPEN "I“, 1,Z* 



120 F0RA-1T0177* PRINT30, " READING "XAX" OF 177“ XS INPUT #li I ( A ) : I NPUT ttli I»(A) 
125 FORS— 1TO10SS1 — S2*0 * NEXTS. A 
130 FORA=1TO10: INPUT # 1 . D* ( A ) s NEXT 

140 INPUTXX1 .Dl$: INPUT#1 , D2* * INPUT#1 , D4* * INPUT#1 » D5*s INPUT#1 i D6* : INPUT#1 , D1 » D7* 

141 I NPUT # 1 » D2 
180 CLOSE 1 s GOT 070 

200 CLS* PR INT "YOUR TAX SUMMARY IS*" 

210 PR I NT "TOTAL TAXES" X : PRINT US I NG "#####.##" ; I ( 54 > 

220 PRINT” TOTAL PAY. "S SPRINT US ING "#####.##" 5 I < 62 ) 

230 PRINT-BALANCE " X * PR I NT USING" #####. ##" X I (54) — I ( 62 ) 

240 GOSUB9000 s GOTO70 

250 CLS* PR I NT “THIS SECTION ONLY WORKS IF YOU HAVE THE SAME FILING" 

252 PRINT" STATUS FOR THE LAST FIVE YEARS" 

255 PRINT "GIVE TAXABLE INCOME FOR 1976" 

260 PRINT" ADD 3200 IF MARRIED. 1600 IF MARRIED FILING SEPARATELY" 

265 PR I NT “2200 IF SINGLE OR HEAD OF HOUSEHOLD" 

270 INPUT " TO EACH OF THESE YEARS" sSl 

275 PRINT-GIVE TAXABLE INCOME FOR YEARS 1977. 1978. 1979" 

280 PRINT" LESS 750 FOR EACH DEDUCTION CLAIMED IN- 
290 INPUT-EACH OF THESE YEARS" X S2. S3. S4 
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300 S-I (32) x A 1 =S 1 +S2+S3+S4 : B 1 =A 1 * . 3 

302 S=S-( 1000*1 (2) ) 

303 Jl-I (2) x I < 2 > =0 

310 J-I (32) x I <32)-Bl I6OSUB8930JB1-DX I ( 32 > -Cl i GOSUB8930 i C 1 -D 

320 B 1 — < 4* (Cl — B 1 ) ) +C1 1 1 ( 32 ) — J x I ( 2 ) — J 1 XGOSUB8500 

330 PRINT" ■ XPRINT" YOUR TAX IS "IB1I" IF YOU INCOME AVERAGE- 

340 PRINT- VERSUS" IDI " IF YOU DON ’ T " « GOSUB9000 « GOTO70 

330 Sl-1 IS2-1 IS3-66IGOTO810 

360 CLSX INPUT-FILE NAME" X Z*XOPEN"0" t 1 , Z# x CLS 

362 FORA-1TO177XPRINT80, -WRITING " I A I ■ OF 177" 

363 PRINT #1» I (A) XPRINT «li USING"*/. %" I I • < A > x NEXT 

363 FORA-1TO10S PRINT#1 * USING"’/. X" » D* C A ) x NEXT 

367 PRINT# l. D1 • x PR INT#l»D2* XPRINT# l . D4* x PRINT#1 , D5* x PRINT#1 , D6* x PRINT#1 * D1 , D7# 

368 PRINT#1,D2 
374 CLOSE 1 » GOTO70 

430 S1-3XS2-29XS-3 i PRINT-FORM 1040 -PAGE 1" I PRINT" = ======»==== = -=*-----* I PRINT" 

460 GOSUB6300 > GOSUB9000 

470 SI — 30 • S2— 66 x S— 3 x PRINT" FORM 1040 -PAGE 2" x PRINT - — — — « — — « - - x PRI NT" " 
480 S-3 » GOSUB6500 x GOSUB9000 : GOTO70 
300 SI —2 x S2— 67 x S3— 1 1 2 x G0T081 0 

600 S-3 1 SI —67 x S2 — 1 1 2 x PRINT " SCHEDULE A ITEMIZED DEDUCTIONS" 

610 PRINT* ——————————— - : PRINT"" x GOSUB6300 

620 PRINT-TOTAL MEDI CAL" I TAB < 34 ) " "1 xPRINT USING "#####.##"; I ( 81 ) 

622 PRINT-TOTAL TAXES" I TAB < 34 > " "UPRINT USING "#####. ##" I I ( 88 > 

624 PRINT-TOTAL INTEREST - X TAB ( 34 ) ■ "I XPRINT USING -#####.##“*1(94) 

626 PRINT-TOTAL CONTR I B" I TAB ( 34 ) " "UPRINT USING "#####.##"? I ( 102 ) 

628 PRINT-TOTAL CASUAL . " I TAB ( 34 ) " "I xPRINT USING "#####.##"11(107) 

630 PRINT-TOTAL MISC. - I TAB ( 34 ) - -J xPRINT USING "#####.##" I I ( 1 12) 

633 PRINT-LESS" XTAB<34) " "UPRINT USING "#####.##" X N9 

633 PRINT" " X PRINT" TOTAL DEDUST I ONS" X TAB ( 34 ) " "X xPRINT USING “#####.##"11(31) 

640 GOSUB9000 i GOTO70 

630 S 1 —3 • S2— 1 1 3 » S3— 1 22 x GOTO 810 

633 Sl-1 13 i S2-1 17 « PRINT" SCHEDULE B" xPRINT"-————" xPRINT" " xS-3 

660 GOSUB6300I PRINT-TOTAL I NTEREST " X TAB ( 34 ) " "XXPRINT USING" #####.##" X I (4 ) x PRINT- 
670 S-l xSl-1 18 x S2- 122 1 GOSUB6500XGOSUB9000 xPRINT" TOTAL D I VI DENDS" X TAB ( 34 ) “ "X 
680 PRINT USING-#####. ##- I I (5 ) x GOSUB9000 x GOTO70 
800 S 1 —4 x S2— 1 23 x S3— 1 73 

810 INPUT- A LINE NUMBER OR ALL TO INPUT ALL LINES" XZ* 

820 IFZ#— " ALL" THEN880 
823 A-LEN(Z*> x IFA-0THEN70 
830 IFA>2THEN842 

840 IFA-1THENZ#-" " + Z# 

841 IFA— 2THENZ#— " " + Z# 

842 FORA-S2TOS3 x IFZ»-L* ( A ) THEN850 

844 NEXT x PR I NT Z# X " IS AN IVALID LINE NUMBER" XGOTOB60 

830 IFLEFT* (IKAIiDO' " THEN832 

831 I FM I D# ( II(A) i2i 1K>" - THEN833 

832 IFLEFT#( I#( A) »2)<>" " THEN833 

833 INPUT"THE NAME OF THIS LINE "lZ#xZ#-Z#+" 

834 I # ( A ) —LEFT# ( Z# , 12) I Z*— " " 

833 PRINT-GIVE YOUR INPUT FOR ■ X I# ( A ) X x INPUT" " X I ( A ) 

860 Z#-" " l INPUT" RETURN TO END OR A LINE NUMBER TO CONTINUE "IZ* 

863 A-LEN ( Z • ) * I FA— 0THEN893 
870 G0T0823 

880 Z#-" " x FORA— S2T0S3 • I FLEFT# ( I # ( A ) , 1 )<>" -THEN883 

882 IFMID#( I#(A> ,2, 1 )<>" " THEN894 

883 IFLEFT# ( I#(A>,2)<>" " THEN890 

883 PRINT" INPUT TITLE FOR LINE - X L# ( A ) X x INPUT" - X Z* 

887 Z#-Z#*‘ . " x I#(A)-LEFT*( Z#» 12) XZ*=" - 

890 PRINTL# ( A) X ■ "!l#(A)X" "XXINPUT" AMOUNT "XI(A) 

894 NEXT 

893 GOSUB8000 » GOSUB4300 : GOSUB6000 x GOSUB7000 x GOSUB8000 x GOTO70 
900 SI -123 i S2-1 77 x S-3 XPRINT- SCHEDULE C" xPRINT"———" XPRINT"" 

910 GOSUB6300 1 GOSUB9000 x GOT 070 

1000 DATA "F. STATUS 1-3" ," EXEMPTIONS 6-7" » "WAGES 8" 

1002 DATA- INTEREST 9" , "DIVIDENDS 10A" , "EXCLUSIONS 10B" 

1004 DATA" T. DIVIDEND10C" . "STATE & L RE 11". "ALIMONY REC 12" 

1006 DATA" BUS. INCOME 13" , * CAPITAL GAIN 1 4" , - DISTRI BUT I ON 15" 

1008 DATA-SUPPLE. GAIN 16", "PENS & ANNUN 17". "P A RENT ROY 18“ 

1010 DATA-FARM INCOME 1 9* ." UNEMPLOY COM20A"." TAX UNEMPL.20B" 

1012 DATA-OTHER INCOME 21"." TOTAL INC. 22". "MOVING EXP 23" 

1014 DATA-EMPLOYEE EXP 24" ."PAY IRA 25". "PAY KEOGH 26" 

1016 DATA-INT PENALTY 27". "ALIMONY PAID 28"»"DISAB. EXCL. 29" 



1018 


DATA" TOTAL ADJ. 


30" , " ADJ. GROSS 


31" 


" ADJ. GROSS 


32" 


1020 


DATA" ITEMIZE DED 


33"." TAX INCOME 


34" 


" TAX 


33“ 


1022 


DATA- ADD. TAXES 


36"," TOTAL TAX 


37 " 


"CR POL CONTR 


38" 


1024 


DATA-CR ELDERLY 


39"," CR CHILD CA. 


40" 


"INVEST CR. 


41 " 


1026 


DATA-CR FOREIGN T 


42" . -CR WIN 


43* 


"JOBS CREDIT 


44- 


1028 


DATA- RES ID ENG CR 


43"," TOTAL CR. 


46" 


" BALANCE 


47" 


1030 


DATA" SELF EMP TAX 


48" , “ M I NUM. TAX 


49A " 


"ALTER. MINUM49B" 


1032 


DATA- TAX PR YR IN 


30" , "FICA ON TIPS 


31" 


"UNCOLL. FI CAS IB" 


1034 


DATA "TAX ON IRA 


32- , "EARN INC CR 


33" 


“ TOT 47-53 


54" 


1036 


DATA -FED TAX WITH 


33" . “ 1979 E PAY 


56" 


"EARN INC CR 


57" 


1036 


DATA “PA ID ON 4868 


38" , "EXCESS FICA 


39" 


"CR ON FUELS 


60" 


1040 


DATA "REG CO CREDI 


61" , " TOT 53-61 


62" 


" OVERPAID 


63“ 


1042 


DATA- REFUND TO Y 


64- . "CREDIT TO 80 


65" 


" BALANCE DUE 


66" 


2000 


DATA" INSURANCE 


1 " , " MED & DRUGS 


2" 


" IX OF GROSS 


3" 


2002 


DATA" 2 LESS 3 


4- , "BAL OF INS 


3" 


"DOC- DENT- N 


6A" 


2004 


DATA -HOSPITALS 


6B- . " 


6C " 


" 


6D“ 


2006 


DATA" 


6E - , " 


6F- 


" TOTAL 


7" 


2008 


DATA" 3% OF GROSS 


8*," 7 LESS 8 


9" 


" TOTAL EXP 


10" 


2010 


DATA-STALT & L I 


11". "REAL ESTATE 


12- 


"GEN SALES 


13" 


2012 


DATA" PER. PROP. 


14" , " 


13- 


" 


13A" 


2014 


DATA" TOT TAXES 


16 "."HOME MORTG 


17" 


"CRED. CARDS 


18" 


2016 


DATA" 


19" , " 


19A" 


" 


19B" 


2018 


DATA" TOT INT EXP 


20", "CASH C0NTRIB21A" 


"OTHER CASH 


21B" 


2020 


DATA- 


21 C" , " 


21D- 


" 


2 IE” 


2022 


DATA "NON CASH 


22" » " CARRYOVER 


23" 


" TOTAL CONTR 


24" 


2024 


DATA -LOSS B INS 


23-,-INSUR REMB 


26" 


" 25 LESS 26 


27- 


2026 


DATA" 100 OR 27 


28" »" TOT CASUAL. 


29 - 


"UNION DUES 


30" 


2028 


DATA* 


31", " 


31 A" 


" 


31B" 


2030 


DATA" TOT MISC. 


32" 








3000 


DATA" 


1A" , " 


IB" 


" 


1C" 


3002 


DATA" 


ID" , " 


IE- 


« 


2A " 


3004 


DATA" 


2B" » " 


20" 


" 


2D" 


3006 


DATA" 


2E" 








4000 


DATA" GROSS SALES 


1A" . " RETURNS 


IB" 


" BALANCE 


1C" 


4002 


DATA "COST OF GOOD 


2"." GROSS PROF. 


3" 


"OTHER INCOME 


4" 


4004 


DATA" TOT INCOME 


3" , "ADVERTISING 


6" 


"AMORTIZATION 


7" 


4006 


DATA “BAD DEBT 


8" ."BANK CHARGES 9" 


"CAR & TRUCK 


10" 


4008 


DATA ’ COMM I SS I ONS 


11- , “DEPLETION 


12" 


“DEPRECIATION 


13" 


4010 


DATA “DUES & PUB 


14" ," EMPLOY BEN. 


15" 


"FREIGHT 


16" 


4012 


DATA- INSURANCE 


17" , “ INT ON BUS 


18" 


-CLEANING 


19" 


4014 


DATA" LEGAL 


20“ » "OFFICE SUP 


21" 


"PENSION PLAN 


1 22" 


4016 


DATA" POSTAGE 


23", "RENT OF PROP 24" 


-REPAIRS 


25" 


4018 


DATA-SUPPLIES 


26" . "TAXES 


27" 


" TELEPHONE 


28" 


4020 


DATA" TRAVEL • ENT 


29" , -UTILITIES 


30" 


"WAGES 


31 A" 


4022 


DATA "JOBS CREDIT 


31B" » "WIN CREDIT 


3 1 C" 


" TOT CRED I TS3 ID" 


4024 


DATA" 31 A - 31 D 


31E- , “ 


32A- 


■ 


32B" 


4026 


DATA" 


32C" , " 


32D" 


" 


32E" 


4028 


DATA" 


32F" , " 


32G" 


- 


32H" 


4030 


DATA" 


321" , " 


32 J" 


" 


32K" 


4034 


DATA" 


320" , " 


32P" 


" 


320" 


4036 


DATA" 


32R" , " 


32S" 


" TOT DED. 


33" 



4038 DATA " NET PROFIT 34" 

4500 I (69)-. 01* I (29) X I (70 ) = I (68) -I (69) x IF I ( 70 ) <0THEN I ( 70 ) =0 
4510 I ( 78 ) -0 : FORS— 70TO77 x I ( 78 ) - 1 ( 78 ) ♦ I ( S ) x NEXT 
4320 1(79)-. 03* I ( 29 ) x I ( 80 ) - 1 ( 78 ) - 1 ( 79 ) i I F I ( 80 > <0THEN I < 80 ) =0 
4530 I (81 ) — I ( 80 ) * I ( 67 ) x I ( 88 ) -0 x F0RS-82T087 x I ( 88 ) = I ( 88 ) + 1 < S ) » NEXT 
4550 I ( 94 ) — I ( 89 ) * I ( 90 )*I(91)*I( 92 ) + I ( 93 ) 

4560 1(1 02 ) — I ( 95 ) + I ( 96 > ■♦■ I ( 97 ) •♦■ I ( 98 > -*■ I ( 99 >-*-1(1 00 ) + I ( 101 ) 

45 70 I ( 103 > -I ( 103 )-I ( 104 ) x I ( 106 )-100 * IFI ( 106 ) > I ( 103 ) THEN I ( 106) -I < 
4580 1(1 07 ) — I ( 1 05 ) — I ( 1 06 )xl(112)— 1(1 08 ) + I ( 1 09 )+I(110)+I(lll) 

4600 S—3400 x IF I ( 1 >-10RI ( 1 ) -4THENS-2300 
4610 I F I ( 1 ) — 3THENS— 1 700 

4620 N1-I(81)+I(88)*I(94)+I(102)*I(107)*I( 112)-SxN9-S 
4630 IF0>N1 THENN1 =0 
4640 1(31) — N1 x RETURN 
5000 DATA 0.0.0.2300.0.0 

3001 DATA 3400.0..14 

3002 DATA 4400. 134. . 16. 6500. 314. . 18. B300. 692. .19. 10800. 1072. . 21 

3003 DATA 12900. 1333. .24. 15000.2039. .26. 18200,2603. .3 
5008 DATA 23500,3363. .34.28800,3367, .39,34100,7434, .44 
5011 DATA 41500,9766, .49,35300. 13392, .33,81800,20982, .63 
3014 DATA 108300, 37677. . 68, 9999999, 33697. . 7 

3100 DATA 0.0,0,3400,0,0,3300,0, . 14, 7600,294, . 16 
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Take the Headaches Out of Tax Preparation 

Listing “T” (Continued) 



7290 INPUT"#- ARE YOU BL 1ND“ i D3* : J D /* D 3* : bOSUB /950 

7300 GOSUB9000: INPUT "HOW MANY DEPENDENT CHILDREN" iSs I <2>=I<2) -*-S : D 1 — S 
7305 IFD1 -0THEN7320 

7310 INPUT " THE I R NAMES "I O* : S=8 s GOSUB7900 

7320 INPUT "HOW MANY OTHER DEPENDENTS" » S * I < 2 ) = I ( 2 > *S s D2=S 
7330 IFS=0THEN7330 

7340 I NPUT “ DAT A LINE 1 FOR OTHER DEPENDENTS" ? O* : S s *9 « GOSUB7900 
7345 INPUT-DATA LINE 2 FOR OTHER DEPENDENTS" ? O* : S« 1 0 : GOSUB7900 
7350 GOSUB9000 « GOTO70 

7900 Q*=0*+Z* : D* (S) »LEFT*(Q*, 36 ) :Q*=Z* : RETURN 
7950 IFD3*=" Y"THENI <2>»I (2)*1 
7960 D3*=" " l RETURN 
8000 K7)-I(3)-I(6) 

8010 I(20)-I<3)+I<4)+I<19) i FORA™ 7 TO 1 6 * I ( 20 > ” I ( 20 > ■*■ I < A > : NEXT 
8020 I < 28 ) =0 : FORA— 2 1 T026 s I < 28 > = I < 28 ) + 1 < A > » NEXT 
8030 A- I <20>-I <28>+I < 17) 

8040 B=0 : IFI < 1 ) “10RI ( 1 >-40RI ( 1 > =5THENB=20000 

8050 IF I < 1 ) -2THENB-25000 

8060 IFI < 1 >-3THENB=0 

8070 C«A-B: I FO0THEN8080 

8075 C *0 i GO T 08 1 00 

8080 C—C* . 5 » IFC>I ( 17 ) THENC* 1(18) 

8100 I ( 18)-C* I <20)-I <20>+I < 18) 

8110 I (28) -I <28)+I (27) » I (29) -I (20) -I (28) : I (30>-I (29) 

8120 I < 32 > - 1 < 30 > - 1 < 3 1 > : GOSUB8500 : I ( 33 ) -D l I C 33 ) -I < 33 > I ( 34 ) 

8130 I (44)-0lFORA-36TO43s I ( 44 ) - 1 < 44 ) ■»■ I ( A > » NEXT 

8140 I (43 ) -I <35 ) -I <44 ) * IFI (43 > <0 THEN I < 45 ) -0 

8150 I <54>-0:FORA-45TO33* I < 34 ) « I < 54 > + 1 < A ) : NEXT « I < 62 > “0 

8160 F0RA-33T061 J I < 62 ) = I < 62 ) + I < A ) i NEXT i A- I < 34 > -I < 62 > 

8170 IFAC0THENI <63)-0-A 

8180 IFI < 63 > >0THEN I < 64 ) - 1 < 63 ) - 1 < 65 > 

8185 IFI <63>-0THENI <63 >-0 
8190 IFA>0THENI < 66 ) -A 
8200 RETURN 

8500 A-I < 1 > l IFA-3THENA-2 
8515 A-A-l 

8520 IFI <2>>T1 < A> 0)ORI <32)>T1 < A, 1 ) THEN8900 
8530 D- I < 32 ) - < 1000*1(2) ) *IFD>T(A» 1»0)THEN8535 
8332 D-0» RETURN 

8535 FORB-0TO17* I FDOT < A , B . 0 ) THEN8545 
8540 NEXT 

8545 E-INT(D/30> : IF < 50*E ) <>DTHENE=E+ 1 
8550 F-E-l IE=E*50»F-F*50 

8553 E=E— T < A» B— 1,0) « E-E*T < A, B, 2 ) *E=E+T< A,B, 1 ) 

8560 F«F-T(A,B-1,0) s F=F*T < At B, 2 ) :F=F+T< A<B> 1 ) 

8565 D*INT< (E+F-t-l ) /2> : RETURN 
8900 D=I <32>-< 1000*1 <2 > )' 

8902 FORB-0TO16: IFD<*T (AiBi0) THEN8910 
8905 NEXT 

8910 D»D-T<A, B-l » 0) t D=D*T < A* B» 2 ) :D*D+T<AiB. 1 ) 

8920 RETURN 

8930 A“I ( 1 ) * I FA=*5THENA=2 
8940 A-A-l IGOTO8900 

9000 PRINT S1000i" P OR C X*= INKEY* 

9010 IFX*=" C" THEN9025 
9020 IFX*—“ P" THEN9040 
9022 GOT 09000 
9025 S-0:CLS: RETURN 



9040 S-15359sFORSl=0TO14:S2=64*Sl :F0RS3=1T064 
9050 S4=S*S2-*-S3 s S5-PEEK ( S4 ) : LPR I NT CHR*<S5M 
9060 NEXT ILPRINT" "s NE X T : CLS : S=0 : RETURN 

3103 DATA 1 1900. 630» . 18i 16000* 1404* . 21 i 20200. 2263i . 24 

3106 DATA 24600. 3273*. 28» 29900» 4303. .32*33200. 6201i .37 

3109 DATA 43800.8162, .43.60000, 12720. .49.83600. 19678. .34 

5112 DATA 109400, 33302. . 59, 162400. 47344. .64 

3114 DATA 215400.81464, .68,9999999, 117504, .7, 0,0,0 

5200 DATA 0. 0, 0, 1700, 0, 0. 2700, 0, . 14, 3800, 147, . 16 

5203 DATA 3930, 31 5 , . 1 8 , 8000 , 702, . 21 , 1 01 00, 1 1 32. 3 , . 24 

5206 DATA 12300, 1636 . 5 . . 28 , 1 4950 , 2232 . 5 , . 32 , 1 7600, 3 1 00. 5 . . 37 

5209 DATA 22900, 4081 ,. 43, 30000, 6360, . 49, 42800, 9839, . 34 

3212 DATA 54700, 1673 1 ,. 39 , 8 1 200 , 23772, . 64, 1 07700 , 40732. . 68 

5215 DATA 9999999, 38732, . 7, 0, 0, 0 

5300 DATA 0,0,0,2300,0,0,4400,0, . 14,6300,294, . 16,8700,630, . 18 

5304 DATA 1 1 800 , 1 026 , . 22, 1 3000 , 1 708 , . 24 , 1 8200 , 2476 , . 26 

3307 DATA 23300, 3308, . 3 1 , 28800 , 495 1 , . 36, 34 1 00 , 6859 , . 42 

3310 DATA 44700, 9085, . 46, 60600, 13961 ,. 54, 81800, 22347, . 39 

5313 DATA 108300, 33035 ,. 63, 16 1 300, 5 1 750, . 68 

5313 DATA 9999999, 87790, . 7 , 0, 0, 0 

5400 DATA 3, 20000, 9, 40000, 3, 20000, 8, 20000 

6000 N2= I < 1 13)*I < 1 14)*I < 1 1 5 ) * I < 116J+I < 117) 

6010 N3*I < 1I8)+I < 119>+I < 120) +I< 121 >+I< 122) 

6020 1(4) -N2 i I < 3 > =N3 * RETURN 

6500 FORA=S 1 TOS2 * IF LEFT* ( I * < A ) , 1 ) <> " "THEN6320 

6505 IF MID*< I*( A) , 2, 1 )-“ "THEN6520 

6510 PRINTL* ( A ) I " " ? I * ( A ) » TAB ( 34 ) " "i:PRINT US I NG" ##### . ## "11(A)* GOTO6530 

6520 PRINTL* ( A ) t " " I I * ( A ) » TAB ( 34 ) " MlPRINT US I NG " ####* . ## " ; I ( A ) 

6330 S-S+l s IFS=13THENGOSUB9000 
6540 NEXT i RETURN 

7000 1(1 25 ) - 1 ( 1 23 > - I ( 1 24 > : I ( 1 27 ) = I < 1 25 ) — I < 1 26 > x I ( 1 29 ) = I ( 1 27 ) + 1 ( 1 28 ) 

7010 S=0 s FORA** 1 30TO1 54 « S-S+ 1(A) :NEX?J I ( 1 58 ) - 1 ( 1 56 ) + 1 ( 1 37 ) 

7020 I ( 159)*I ( 155) — I ( 138) : FORA= 1 59T01 75 » S-S+ 1 < A > : NE X T 
7030 I ( 176)=S* I ( 177)«I < 129)-S: I ( 10)=I < 177) « RETURN 

7100 Z*=“ “ : FORS= 1 TO 1 77 s I < S ) =0 : NEXT » FORS-74T077 ! I * ( S ) = Z* : NEXT 

71 10 FORS=86T087« I * ( S ) =»Z* : NEXT : FORS=9 1 T093 : I * < S ) «Z* : NEXT 
7120 F0RS-97T099I I * ( S ) -Z* J NEXT : FORS- 1 09TO 1 llrI*(S)-Z*JNEXT 
7125 D7*=" . " 

7130 FORS-1 13T0122« I * < S ) -Z* » NEXT i FORS- 1 60TO 1 75 i I * < S ) -Z* : NEXT 
7140 CLS J Z*“ " 

7150 PRINT" ==■====== === === = === ==«“=“»=== = ======= " 

7160 I NPUT " NAME " I Q* » S— 1 l GOSUB7900 

7170 I NPUT “ ADDRESS 1 /2" * Q* s S=2 : GOSUB7900 
7180 INPUT"ADDRESS 2/2" ! 0* : S=3 : GOSUB7900 
7190 INPUT-SS# 1 " «O*sS=4»GOSUB7900 

7200 INPUT"SS# 2 " K5*:S-5 :GOSUB7900 

7210 INPUT-OCCUPAT. # 1 " ; O* * S*6 s GOSUB7900 
7220 INPUT-OCCUPAT. #2 ■ ? Q* : S-7 s GOSUB7900 
7223 GOSUB9000 

7223 INPUT-FILING STATUS 1 TO 5 " 5 I < 1 ) » IFI < 1 ) < lORI ( 1 ) >5THEN7225 
7228 PRINT-ANSWER Y FOR YES OR N FOR N" 

7230 I NPUT " # 1 *1— CAMP. "ID1* 

7240 INPUT" #2 *1— CAMP. " ! D2* 

7250 I (2)=1 : IFI ( 1 )*2THENI (2)*2 

7260 INPUT" #1 ARE YOU OVER 65 " ; D3* : D4*=D3* : GOSUB7950 
7270 I NPUT “ # 1 ARE YOU BLIND" ? D3* s D5*=D3* s GOSUB7950 
7280 INPUT" #2 ARE YOU OVER 65 " T D3* i D6*-D3* * GOSUB7930 
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More Space for NCC 

The largest exhibition of techno- 
logical advances in the computer in- 
dustry in the history of the National 
Computer Conference will be dis- 
played at NCC ’81 , May 4 to 7, in 
McCormick Place, Chicago. Ac- 
cording to NCC ’81 Chairman 
Albert R. Hawkes, some 230,000 net 
square feet of exhibit space has 
become available with the opening 
of a new exhibit area in the Lower 
Concourse level of McCormick 
Place. 

More than 525 exhibitors have 
already reserved space and many 
others are still on the waiting list. 
NCC ’80 in Anaheim, which drew 
460 exhibiting companies, utilized 
180,000 square feet of space in four 
different locations. Attendance in 
Anaheim reached upwards of 80,000 
people. 

For the first time this year, the 
NCC Personal Computing Festival 
exhibits will be integrated within the 
main exhibit area, although the Per- 
sonal Computing Festival sessions 
will continue to be separate from the 
main program. 

In addition to the exhibits, con- 
ference registrants will be able to 
participate in about 100 sessions in 
the main program, the Personal 
Computing Festival, 21 Professional 
Development Seminars designed to 
expand their professional expertise, 
a Pioneer Day program which will 
provide historical perspectives of the 
computer industry, and many other 
activities. 

For more information, contact: 
AFIPS, P.O. Box 9658, 1815 N. 
Lynn St., Arlington, VA 22209; 
(730) 558-3610. 

School Software Project 

Ohio State University’s College of 
Education has begun a project to 
develop and disseminate exemplary 
curricular materials in which high 
technology is used to teach basic 
mathematical skills including prob- 
lem solving, estimation and com- 
puter literacy. 

Funded by the U.S. Department 
of Education, the project will col- 
lect and evaluate existing educa- 



tional software for microcomputers 
(Apple, TRS-80, Pet, and so forth) 
and select high-quality units for in- 
clusion. Other curricular elements 
will be developed by the project 
under the direction of Suzanne 
Damarin, Marlin Languis and 
Richard Shumway. The curricula 
will be field tested and disseminated 
nationally. 



Individuals or groups who have 
developed programs related to math- 
ematics at the upper elementary 
school level are invited to submit 
them for possible inclusion for na- 
tional dissemination. For further in- 
formation, contact: Dr. Suzanne K. 
Damarin, TABS Project, Arps Hall 
202- A, 1945 N. High St., Colum- 
bus, OH 43210; (614) 422-1257. 




AT THE 

LOWEST PRICE 

Rental $63.00 

Lease $49.00 

Purchase $1195.00 



LARGEST INVENTORY-ALL MODELS 

SAME DAY SHIPMENT • WARRANTY PROTECTION 
APPLICATION ASSISTANCE 

VISUAL 110 (COMPATIBLE W/ALL DG CRT'S) 11,595 

^ VISUAL 400 ( 1 32 COL, OPT 2/4 PAGES, ANSI 3.64) 1,595 

VISUAL 200 (VT52, ADDS, ADM3, HAZELTINE ) S 995 

VISUAL 210 (PROG. FUNCTION KEYS) 1 ,095 

VISUAL 100 (COMPATIBLE W/DEC VT-100) QUOTE 

MICROTERM MIME 2A (VT52, SOROC, HAZELTINE) 895 

MICROTERM ACT 5A (SMART EDITING, SPLIT SCREEN) 845 

MICROTERM MIME 314 (ADM 3, HAZELTINE, ACT IV) 795 

MICROTERM MIME 100 (COMPATIBLE W/DEC VT-100) .... QUOTE 

DATASOUTH DS180 (180 CPS MATRIX PRINTER) 1,595 

212A MODEM (BELL COMPATIBLE ) 825 

QUANTITY DISCOUNTS fPH MUBk IIP 
AVAILABLE. 

«*“■ SfJJLiSs 
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continued from page 86 




one complete system. 

The system’s flexibility is explained and illustrated 
through a variety of possible label formats. Diagrams show 
how the information is stored in an electronic file on diskettes 
for immediate retrieval and use. This reduces costly mis- 
takes, allows for last-minute changes, and eliminates waste- 
ful physical storage space of pre- printed labels. 

The PROMPT brochure also lists a variety of print options 
available to best meet the needs of any operation. The large- 
character printing improves the effectiveness of shipping 
labels, bills of lading, production identification, etc. Total 
control of output is guaranteed, saving time and money. 

An illustration of the PROMPT hardware system and a 
specifications chart are also included in the brochure, listing 
dimensions, temperature, and power requirements. 

The PROMPT system brochure is available free by writing 
to: The Standard Register Company, P.O. Box 1167, Day- 
ton, OH 45401. Circle No. 116. 



Condensed, Full Product Line Brochure 

Connecticut microcomputer, Inc. has published a con- 
densed, six-page short form catalog describing the com- 
pany ’s complete line of AC remote controls , data acquisition 
modules, printer adaptors, and interfaces for use with all 
popular microcomputers. 

According to the literature, CmC has developed a wide 
range of accessories and interfaces to enhance the utility of 
microcomputers including TRS-80, Apple, PET, and KIM. 



In addition, data acquisition modules allow the input and 
control of real world variables such as weight, temperature, 
pressure, humidity, speed, and fluid level. A brief look at 
each of CmC’s ten basic products, plus a capsule history of 
the company itself, are provided. 

For a free copy, write: Brochure, Connecticut microcom- 
puter, Inc., 34 Del Mar Drive, Brookfield, CT 06804. 
Circle No. 117. 



Data- Word-Processing Accessories And Supplies 

The American Word Processing Company has announced 
the publication of the 1981 Edition of their 104-page “Uni- 
versal Guide to Information Processing Products,’’ contain- 
ing over 2,200 specialty products for data- word-processing, 
and microfiche users. 

New products which have been added include: a combina- 
tion sheet/envelope feeder for daisywheel and NEC printers; 
96-character typing elements for IBM electronic typewriters; 
the “Forms Caddy’’ for easy movement of continuous-form 
paper; the “Data Drawer’’ for printouts, printwheels, data 
cartridges, or cassettes; systems furniture and continuous 
form stands, as well as many other types of accessories. 




The book also contains 23 pages of compatibility and 
cross-reference charts, facilitating the location of the correct 
ribbon, floppy, cassette, print wheel or thimble for many 
different makes and models of equipment. 

You can obtain your free copy by writing or calling: 
American Word Processing Company, 18730 Oxnard Street, 
Tarzana, CA 91356. In California, call: (213) 705-2245, 
elsewhere, call: (800) 423-5220. Circle No. 118. 
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WHAT’S COMING UP 



Data General Publishes Networking Brochure 

A new brochure, published by Data General Corporation, 
describes the firm’s XODIAC® Network Management Sys- 
tem. 

Entitled: “The Shortest Distance Between Two Points,” 
the brochure describes the XODIAC software’s versatile 
modular design; its adherence to CCITT Recommendation 
X.25 international protocol; and its ability to communicate 
via high-speed local links, public data networks, and com- 
mon carriers. 

The color brochure also describes XODIAC ’s ease of use 
in a distributed data processing environment that includes 
any host supporting the X.25 protocol. 

“The Shortest Distance Between Two Points,” No. 012- 
915, is available from: Communications Services, M. S. 
C-228, Data General Corporation, 4400 Computer Drive, 
Westboro, MA 01581. 

XODIAC is a trademark of Data General Corporation, 
Westboro, MA. Circle No. 119. 



Protecting Your Software 

According to Educational Programming Systems, Inc., 
when a software proprietor begins to consider a legal means 
of protection for his product, he usually will first look at 
copyright, patent, and trade secret approaches to determine 
the method that will give him the greatest protection. At this 
point, he has already made his first mistake. 

So begins the text of Computers , Copyright and the Law, a 
newly published report examining the issue of legal protec- 
tion for computer software. The report is the product of the 
Technology-Assisted Learning Market Information Service 
(TALMIS) of Educational Programming Systems, St. Louis, 
MO. TALMIS serves firms involved in publishing educa- 
tional software, particularly for microcomputers. The report 
was prepared to aid clients in making decisions about protect- 
ing proprietary rights to newly-developed software products. 

The study introduces readers to the theories behind protec- 
tion, i.e., disclosure vs. non-disclosure, but the main thrust 
of the report is a detailed analysis of the pros and cons of the 
three major proprietary protection methods as they relate to 
the primary means of dissemination of software products: 
sale, lease, and license. Particular attention is paid to the 
Copyright Act of 1976, and the protection afforded by the 
newly-enacted Computer Software Copyright Act of 1980. 
The case of Data Cash vs. JS&A Group is cited at length as a 
prime example of what not to do when protecting one’s 
software by copyright. 

Computers, Copyright and the Law is part of the 
“Courseware Development” series of research reports 
planned by TALMIS for 1981. A related report to be issued 
in July will deal with hardware and software approaches to 
anti-copy protection and mass duplication of magnetic 
media-based software products. Other publications are 
scheduled in the areas of ‘ ‘Industry Overview ’ ’ and ‘ ‘Mar- 
keting & Sales. ” 

TALMIS is a subscription service designed to provide 
current information for executives in the growing tech- 




APPLICATIONS WHICH SAVE TIME 

Payroll, Word Processing, Accounting & 
Financial Management, Educational 
Administration, Legal, Medical & 
Dental Systems 

Check your Local Dealer or Contact: 

Chorle/ fltonn £ A//ociote/ 

7594 San Remo Trail 
Yucca Valley, Ca. 92284 
(714) 365-9718 

Apple II TRS-80 Tl 99/4 
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DISK DRIVE WOES? 

PRINTER INTERACTION? 

MEMORY LOSS? 

ERRATIC OPERATION? 

Don’t 

Blame The 
Software! 

Power Line Spikes, Surges & 

Hash could be the culprit! 

Floppies, printers, memory & processor often interact! Our unique 

ISOLATORS eliminate equipment interaction AND curb damaging 

Power Line Spikes, Surges and Hash. 

• ISOLATOR (ISO-1) 3 filter isolated 3-prong sockets; integral 

Surge/Spike Suppression; 1875 W Maximum load, 1 KW load any 
socket $62.95 

• ISOLATOR (ISO-2) 2 filter Isolated 3-prong socket banks; (6 

sockets total); integral Spike/Surge Suppression; 1875 W Max 
load, 1 KW either bank $62.95 

• SUPER ISOLATOR (ISO-3), similar to ISO-1 except double 

filtering & Suppression $94.95 

• ISOLATOR (ISO-4), similar to ISO-1 except unit has 6 

Individually filtered sockets $106.95 

• ISOLATOR (ISO-5), similar to ISO-2 except unit has 3 socket 

banks, 9 sockets total $87.95 

• CIRCUIT BREAKER, any model (add-CB) Add $ 8.00 

• CKT BRKR/SWITCH/PILOT (-CBS) Add $16.00 

Master-Charge, Visa, American Express 
Order Toll Free 1-800-225-4876 
(except AK, HI, MA, PR & Canada) 



Electronic Specialists, Inc. 

171 South Main Street, Natick, Mass. 01760 

Technical & Non-800: 1-617-655-1532 
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At last— the DYNATYPER 



TYPEWRITER INTERFACE! 




Turn your electric typewriter into a low cost, 
high quality hard copy printer. 1 yearwarranty 



DYNATYPER - Rochester Data’s patented* Computer/Typewriter 
Interface is the industry standard for typewriter output. 



• 2 minutes to initially install and 5 seconds to remove or replace. 

• You do not have to modify your typewriter. All factory war- 
ranties and maintenance agreements on your typewriter will be 
honored. 

• Compatible with all power carriage return typewriters having 
standard U.S. keyboard. The Dynatyper works with Selectrics 
(model 1) and most non-Selectrics (model 2). Please specify. 
Typewriter conversion between models takes 2 minutes and the kit 
(17 plungers) is available for a nominal fee. 

• The Dynatyper is compatible with all major word processing software. 
(Scripsit, Pencil, Applewriter, Easywriter, Magic Window, Visi-calc 
CCADBM, Supertext, Write On) 

• Interfaces available forTRS-80, APPLE, PET/CBM, OSI, Northstar, 
HP-85, H-89. Weighs only 3 lbs. Extremely portable. 

• Delivery: Stock to two weeks. Price $499 for complete system. 
F.O.B. Rochester, Domestic. VISA and Master Card accepted. 
Call Ken Yanicky at 716-244-7804 




incorporated 

3000 Winton Road South, Rochester, N.Y. 14623 
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UNTIL NOW, 
this was the 
best your 
APPLE 
could do . . . 




By Sherwin Steffin and Steven Pederson 



This revolutionary spelling system is both simple and effective. Accurate 
student learning is enhanced by use of positive feedback. 

Selected high-resolution displays embed spelling words in paragraphs, and 
asks the learner to replicate spelling as the computer monitors progress. An 
elaborate operating system supports multiple student use in the classroom 
environment, while separate data diskettes make it affordable to individual 
home users. 

The main system disk contains the Compu-Spell program, operating system, 
and sample spelling units from each of the six available data diskettes (grade 
levels 4, 5, 6, 7, and 8, plus secretarial). You choose a specific diskette when 
you have selected a suitable entry level. 

Compu-Spell requires a 48K Apple, ROM based Applesoft, and a disk drive. 

System Diskette $29.95 Data Diskettes $19.95 (each) 




Available at finer computer stores everywhere. Dealer Inquiries Welcome 

EDU-WARE SERVICES, INC. (213) 346-6783 
22222 Sherman Way, Suite 102 • Canoga Park, CA 91303 




WHAT’S COMING UP 



nology-assisted learning industry, including the areas of pub- 
lishing, training, audio-visual hardware and software, and 
computer manufacturing. For more information, contact the 
Marketing Department of Educational Programming Sys- 
tems, Inc., 1328 Baur Blvd., St. Louis, MO 63132; (314) 
991-0330. Circle No, 120. 



Update on School MicroWare 

School MicroWare, the directory of educational software 
for microcomputers, is alive, well, and growing by leaps and 
bounds, according to Bob Haven, SMW’s editor and pub- 
lisher. ‘ ‘With only two issues out, we are gaining acceptance 
well beyond our expectations,” reports Haven. Bob was 
formerly the Director of Project LOCAL, one of the world’s 
first and longest-lived regional computer-oriented education 
projects. 

School MicroWare describes all types of programs being 
sold for use in teaching and learning most pre-college sub- 
jects at all grade levels. The September full-directory issue 
included over 500 different products offered by 46 suppliers 
for use on the Apple, PET, and TRS-80 Model I. The 
December update issue contained over 100 programs/ 
packages, including offerings from 16 new suppliers, and 
also added the ATARI micro to the list of machines served. 
In February, SMW lists 150 more programs, adding 17 more 
suppliers. 

In February, School MicroWare also begins to fulfill its 
earlier promise to address the software quality problem. 
SMW does not represent, nor is it compensated by the 
suppliers whose software it describes. Therefore, it can take 
an active, objective role in helping both suppliers and users to 
improve the quality of software being produced. Users need 
to know how to evaluate software; suppliers need to know 
what kinds of products users want, and what the standards 
should be in producing those products. School MicroWare 
will help satisfy the needs of both parties. 

In its February issue, SMW announces a new User Soft- 
ware Review Program. Briefly, this program will enable 
subscribers to receive, at no cost, scores of software reviews. 
All they need to do is to obtain and evaluate one or more 
programs listed in any SMW issue, using the form provided 
along with the announcement. Dresden Associates, SMW’s 
publisher, will edit these evaluations and publish them in a 
new semi-annual volume, SMW Reviews. For each evalua- 
tion published, the subscriber will receive a free copy of 
SMW Reviews. Non- subscribers also may take part in the 
program and will receive a 50 per cent discount on SMW 
Review’s $30 retail price. SMW Reviews also will carry a 
handy index to reviews done in other books and periodicals. 
The first edition of Reviews will be available in Summer, 
1981. 

School MicroWare is available for $20 per year (Sep- 
tember’s full directory and three updates) from: Dresden 
Associates, Dept. PC, P.O. Box 246, Dresden, ME 04342. 
Add $5 per year for foreign subscriptions. Quantity discounts 
are available. Circle No. 121. 
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(i continued from page 71) 

to the rate at which information 
is transferred between the com- 
puter and the printer. Speeds 
vary between 110 baud and 
19,200 baud, where baud stands 
for bits per second (remember 8 
bits make a byte). 

There are two techniques used 
for the transmission of serial 
data: synchronous and asynchro- 
nous. In the synchronous 
method, in addition to data be- 
ing transmitted, a clock signal 




A two-circuit RS-232 to current loop adapter is available from Connecticut 
microcomputer. Known as the ADA400, it can be used to convert teletypewriter in- 
terfaces to standard RS-232. 



Need more information? 

For more information on Printer 
Interfaces readers may consult the 
software producers and publishers 
listed here by circling the appropriate 
numbers on the reader-service card. 

Apple Computer Inc. 10260 Bandley Dr., 
Cupertino, CA 95014, (408) 996-1010 

Circle 200 

California Computer Systems (CCS) 250 
Caribbean, Sunnyvale, CA 94086, (408) 
734-5811 Circle 201 

Connecticut Microcomputers 34 Del Mar 
Drive, Brookfield, CT 06804, (203) 
775-4595 Circle 202 

Godbout Electronics Oakland Airport, 
Oakland, CA 94614, (415) 562-0636 

Circle 203 

Lem Data Products P.O. Box 1080, 
Columbia, MD 21044, (301) 730-3257 

Circle 204 

Macrotronics, Inc. 1125 N. Golden State 
Blvd., Turlock, CA 95380, (209) 
667-2888 Circle 205 

Microbyte 1198 E. Willow St., Signal Hill, 
CA 90806, (213) 595-8571 Circle 206 

Micro Pathways 21162 Lorain Road, 
Fairview Park, OH 44216, (216) 464-7050 

Circle 207 

Microproducts 30420 Via Rivera, Rancho 
Palos Verdes, CA 90274, (213) 541-5131 

Circle 208 

Mullen Computer Products P.O. Box 
6214, Hayward, CA 94544, (415) 783-2866 

Circle 209 

Pacific Office Systems 918 Industrial 
Ave., Palo Alto, CA 94303, (415)493-7455 

Circle 210 

Radio Shack 1400 One Tandy Center, Fort 
Worth, TX 76102, (817) 390-3273 

Circle 211 

Rochester Data 3000 Winton Road South, 
Rochester, NY 14623, (716) 244-7804 

Circle 212 

Small System Software P.O. Box 366, 
Newbury Park, CA 91320, (805) 
497-6657 Circle 213 

SSM 2190 Paragon Drive, San Jose, CA 
95131 , (408) 946-7400 Circle 214 

Systems Group 867 N. Main St., Orange, 
CA 92668, (714) 633-4460 Circle 215 

Teletek 9767F Business Park Drive, 
Sacramento, CA 95827, (916) 361-1777 

Circle 216 

TNW 3351 Hancock St., San Diego, CA 
921 10, (714) 225-1040 Circle 217 



must also be transmitted on a 
separate line. This signal is used 
to determine the beginning of 
each bit being sent. Another 
limitation is that data must be 
sent in a contiguous stream. 

In the asynchronous transmis- 
sion scheme, it is not necessary to 
send a clock signal, and the 
transmission of characters need 
not be contiguous. However in 
order to do this, it is necessary 
for the interface to add a few ad- 
ditional bits to the data being 
sent. A start bit is added to tell 



the computer that the transmis- 
sion of a character has started 
and one or two stop bits are 
added to indicate when the trans- 
mission for a character is ended. 

Although the whole subject of 
printer interfaces can be a con- 
fusing one, if you carefully ex- 
amine the specifications of your 
computer and your printer, you 
should not have much difficulty 
determining whether a Centron- 
ics, IEEE 488 or an RS-232C in- 
terface would be best for your 
needs. 



Introducing... 

MINI-FLEX 

Designed Specifically 
to Protect 5" Diskettes 



Ah 



The Newest 
Member of The 
Advance Access 
Diskette 

Protection Family 



For Further Information 

CALL TOLL FREE 
800 323-3412 

ADVANCE ACCESS 

2200 South Main Street □Lombard, IL 60148 D312 629-5800 
“Manufactuers of Information Processing Supplies ” 
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save MORE than ?o*. 

north STAR INTERTUBi MICROTEK ZENITH 
RCACOSMAC ITHACA THINKER TOYS GODBOU T SUPERBRAIN 
THE SMARTEST COMPUTERS AT the SMARTEST PRICE 
HORIZON i 3?K DOUBLE OEN ASSM4 TESTED S’994 

HORIZON 2 32K DOUBLE DEN ASSM 4 TESTED 33 '* 

HORIZON 2 3?K QUAD DEN ASSM 4 TESTED 



NOPTHWORD 
iNfOMANAGER 
HRZ 640 • 
HARDDISK 
NS HARD DISK 



3939 

NORTH STAR 
BASIC 
ITHACA 
COMPUTER 
0086 CPU 16 BiT 
SYSTEMS 64K 
RAM 

GOOBOUT I6K 
STAT 

DISCUS 2D 
CP M 

2D AOD DRIVE 
TARBEli 
CONTROlER 
INTERTUBE HI 
SUPERBRAIN 

zenith 2 19 A 4 T 
DIP 01 PRINTER 
ANADEX 9600-1 
NEC PRINTER 
TEXTWRlTERill 

ECONO 
ASSEMBLER 
EZ 80 Z 00 TUTOR 

ECOSOET 
ACCOJNTNG 
BOX OF 

diskettes 

which COMPUTERS are BEST’ BROCHURE FREE 
ORDER 2 OR MORE COMPUTERS BIGGER DISCOUNTS 
WE WILL BEAT OURCOMPETITION S PRICE 
FACTORY ASSEMBLED4 FACTORY WARRANTY 

AMERICAN SQUARE COMPUTERS 
KIVETT DR.. JAMESTOWN. NC 27282 
919-889-4577 



FREE 

269% 



2395 



2T 99 



MAllMANAGER 
GENERAlEDGER 
hRZ 3?K RAM kit 
NS PASCAL ON 
DISK 
COLOR" 

ITHACA RAM64K 
SSM Z80CPUKIT 
SSM VlDEOBRO 
VB3 

SUPERHAM 32K 
SUPEHRAM I6K 
2 2 ADO DRIVE 
DISCUS 2 -29 
• CP M 

HARD DISK 26 Mo 

SUPERBRAIN 

OUAD 

ZENITH Z 89 48K 

MICROTEK 

PRINTER 

ANADEX 8000 

SECRETARY WORD 

POO 

GOFAST 

SPEEOBASIC 

BASIC TRACE 

MORE 

EX COOE IN 
ENGLISH 
WOROSTAR 
EMULATOR 4.ni 
CRT 
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ATARI OWNERS 



i 



HELP is her*! HELP 
is a prograe that will give 
stateaent cross-referencing, 
prograa renuabering, string 
search and edit, and men 
aore. A aanual is indudtd 
to help you learn aore about 
prograa operation, strings, 
and files. Only * 34. 95 
through April. ($39.93 after 
that.) Spacifv CASSETTE or 
DISK and add $4 for SIH. 

Our word proctssor will be 
be available in April, too!! 
Write or call for datails. 

Computer ' s 
voi cm 

2370 Ella, Flint, HI 48504 
Phonei (313) -238-5585 
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MURDER IN THE MANSION And Ottier Computer 
, Adventures In PocKet-BASI C for tlie TRS-80 

10 brand-new exciting tested ready-to-run 
game programs for the pocket computer, or 
any BASIC micro, including Saturn Death. 
Lost Safari, Buried Treasure, Black Pearl 
Scrambled Egg, Barrel of Apples and 
\more, 64-page book. $5.95 

POCKET COMPUTER PROGRAM WORKSHEETS 

Pocket-BASIC Coding Form for the TRS-80. 
or any BASIC micro, makes writing prog- 
rams easy, space for 



JIM 

Aid Other Compitcr Adventures 
li Packet- BASIC Per The TRS-80 



memory labels. 
50-sheet pad $2.95 

Send check or 
money order plus $1 
shipping for each 
item ordered to: 
ARCsoft 
Box 132 S 
Woodsboro, MD 
21798 
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Featuring a Locking 
Hide-Away Drawer! 
Security Plus for Your 

APPLE II® or 
TRS-80® System 




Warm wood grain finish 
Laminated no-scratch top 
Adjustable shelving for disk 
drive and storage 
Engineered for proper air-flow 

FREE_L[MITED_OFFER 
one circulating fan with 
each desk K .C. DESIGN 

16710 S. Richmond 
312 339-0910 Hazelcrest, IL 60429 
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MEMOREX 

Floppy Discs 

Lowest prices. WE WILL NOT 
BE UNDERSOLD!! Buy any 

quantity 1-1000. Visa, Mastercharge 
accepted. Call free (800)235-4137 
for prices and information All 
orders sent postage paid. 



PACIFIC 

EXCHANGES 

100 Foothill Blvd 
San Luis Obispo. CA 
93401 (In Cal call 
(805) 543-1037 ) 
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AFFORDABLE 

QUALITY 



Heavy duty SELECTRIC printers 
Typewriter (15 M carriage) $ 599 
for CBM, Apple $1195 

for TRS-80, Atari $ 995 

NEC Spinwriter #5530 $2499 

Xymec typewriter/printer $2499 
Centronics 737 $ 839 

Microline 80 (Okidata) $ 599 

Epson MX-80 $ 549 

ESCON Parallel Interface $ 549 
TU-65C (CBM/Centronics) $ 129.95 
TU-8014 (TRS-80/RS-232) $ 69.95 



Virginia MicroSystems] 

14415 Jefferson Davis Highway VA add 4% | 

Woodbridge. Virginia 22191 (703)491-6502] 



CIRCLE 51 



TAR HEEL SOFTWARE SYSTEMS 

“ Alutrtiahlv Satin arc lor Small Business" 

PROUDL Y A NNOUNCES 

REAL ESTATE BOOKKEEPING SYSTEM 

a disk-based full-integrated sxsteni including cash 
journal, general journal, lenani ledger, landlord 
ledger, monthh landlord statements. balance sheet, 
P & L statement h\ profit centers, and more, all for 
Si 50 postpaid ( North Carolina orders add 4'/ sales 
tax ) Free continuing update service included 
Minimum hardware I KS-SO Model I. 52 K. 2 disk 
drives, line printer Versions for I RS-KO Model II 
and III. Apple II and Commodore 2001 Series com- 
ing soon Watch for announcement of other small 
business applications software in the months to 




TAR HEEL SOFTWARE 
SYSTEMS, INC. 

536 S LEXINGTON AVK - P <) BOX 340 
BURLINGTON. NOR I H CAROLINA 27215 



EDUCATIONAL SOFTWARE 

For TRS-80. Pet, Apple 
& Color Computer 

ELEMENTARY MATH 

SCIENCE BIOLOGY 

GEOGRAPHY HISTORY 

ECONOMICS ACCOUNTING 

FOREIGN LANG. BUSINESS ED. 

GRAMMAR FARM RECORDS 

COIN INVENTORY 
Write for FREE Catalogue 1 

MICRO LEARNINGWARE. Box 2134, N. Man- 
kato MN 56001 (507) 625-2205 

VISA & MASTER CARD ACCEPTED 

We pay 15% royalty for Educational Programs 
listed with us. 

TRS-80 is a registered Trademark of TANDY 
CORP Pet is a trademark of Commodore Bus 
Machines Apple is a trademark of Apple Com- 
puter Co 
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~ OHIO SCIENTIFIC ^ 

TOUCH TYPING - 15 lesson set 
teaches you to use all letters and 
numerals without the need to look 
at the keyboard. Requires 32x64 
display. 8K. $19.95. 

FAILSAFE +2 - a sophisticated 
game based on the electronic war- 
fare environment encountered by 
aircraft during nuclear war. 8K. 
$8.95. 

INTELLEGENT TERMINAL EMU- 
LATOR - down load, edit, then send 
files back to host computer. Full or 
half duplex, many other features. 
Disk systems. $24.95. 

Send for a FREE complete soft- 
ware and hardware catalog. 

Aurora Software Associates 

P.O. Box 99553 . 

— Cleveland, Ohio 44199 
M (216)221-6981 — 
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AT LAST! 

Mass production prices on this high-quality software Buy 
direct and save 50 Now also available tor CBASlC on CP M 
and MBASIC on HEATH HDOS 

DATA BASE MANAGER Mod-1 S69 Mod-ll $199 

You can use it to maintain a data base & produce reports 
without any user programming Oelme tile parameters & report 
formats on-line Key random access fast multi-key sort field 
anth label audit log No time-consuming overlays 500 happy 
usets in a year 

A/R Mod-l $69 Mod-ll S149 

invoices statements aging sales analysis credit checking 
toim input order entry As opposed to most other A/R ours 
tan be used by doctors store managers etc 

WORO PROCESSOR Mod-1 $49 Mod-ll $49 

Center iiistitication indentation page numbering Mod-l 
version features uppei lower case without hardware change' 

MAILING LIST Mod i S59 Mod-ll S99 

The best 1 Compare and be selective Form input 5-digit 
selection code /ip code ext sort any field multiple labels 
Who else otters a report wnler’ 

INVENTORY Mod-l S99 Mod-ll S149 

Fast key random access Reports include order info 
peitoimance summary EOO and user -specified reports 
Many have converted then inventory system to ours' 

GL A/R. A/P. A PAYROLL Mod-ll $129 each 

integrated accounting package ISAM 100* page manual Uses 
80 column screen not 64 A $1 000 value Dual disk required 

L216. a cassette package of 10 business programs for Level li 
16K systems S59 includes word processor & data base Poker 
game S19 

MICRO ARCHITECT. INC.. 

96 Dotnan St Arlington. MA 02174 
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EAST COAST 




COMPUTERS 




P.O. BOX 295 




WHITEHOUSE ST A., NJ 08889 


VERBATIM 5" DISKETTES 


. .22.00 


MEMOREX 5" DISKETTES 


..21.00 


PLASTIC BOX 


. . .3.00 


LEEDEX MONITOR 


.107.00 


16K MEMORY KIT 


. .35.00 


CAT MODEM 


.144.00 


ATARI 400 


.479.00 


CENTRONICS 737 


.749.00 


TRS-80 16K MODEL III 


.859.00 


TRS80 is a registered trademark of 


Tandy Corp. 




TERMS: MASTERCHARGE, VISA, 


CHECK, MONEY ORDER, 




U.S. FUNDS ONLY. NJ. RESIDENTS 


ADD SALES TAX. ADD 5% FOR 


SHIPPING AND HANDLING. 



CORRESPONDENCE INDEX 

MAGAZINE ARTICLE DATA BASE 
AUTOMATED AUTHORS NOTEBOOK 
RECIPE DATA BASE 

All are current applications of INFORMATION 
MASTKR, a simple \et powerful information retrieval 
program for CP \1 x\ stems Don't worn about kev 
Helds and maximum field length, that is for accounting 
s\ stems Retrieve essentially unlimited text using 
combinations of keywords to quickly find exactly what 
you want Search a 500 entry data base in 12 to 15 
seconds 

INFORMATION MASTKR runs on 8080 or Z-80 mi- 
crocomputers using a CP M compatible operating sys- 
tem and having at least two disk drives and 32K of 
memory. On 8" single density and many popular 5" 
disk formats. Write for currently available formats and 
notes on the above applications 

INFORMATION MASTER program is shipped 
ready to run. on disk w it h demonstration data base and 
22 page users manual 

— $37.50, postage paid — 

Island Cybernetics 

P.O. Box 208, Port Arkansas, TX 78373 
(512) 749-5843 
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Now you can afford quality! 

* Scotch 

DISKETTES 

SAVE 30% TO 45%! 

Possibly the LOWEST prices you'll find 
on quality SCOTCH Brand Diskettes in 
sizes to fit all Mini/Micro Computers. 
One box or by the case, all orders are 
processed quickly and shipped per 
your instructions. 

Call COLLECT to Order! 

(805)484-8146 

QUALITY DATA SUPPLY 

P.O. Box 236, Camarillo, CA 93010 

Authorized Distributor ■ 

Information Processing Products _4IWfl 



CLASSIFIEDS 



A FIRST! 

Prize winning program, 
SFINKS, now plays chess, pre- 
chess, and transcendental 
chess. For the thinking player! 
TRS-80 32K Lll cassette or 
disk $29.95 

Bill Fink 

1300 S.E. 3rd Ave 
Deerfield Bch, Fla 33441 
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ATTENTION BARGAIN HUNTERS! 



Moving? 

1 . For FASTEST service attach old 
mailing label in space below. 




CL 

N 



ID 

I- 

< 

C/5 



p £ £ 

f— — 
Z C/5 O 



3. Mail to: Circulation Manager 
Personal Computing 
50 Essex St. 

Rochelle Park.NJ 07662 



SIGMA SOFTWARE’S 
FEDERAL INCOME TAX 
DEPRECIATION SYSTEM 
for the APPLE II* 

MINIMIZES TAXES 

^ PREPARES DEPRECIATION SCHEDULES 
^ PREPARES ATTACHMENTS TO IRS SCHEDULES 
^ OUTPUT TO CRT AND/OR LINE PRINTER 
^ FULLY CRT ORIENTED 

This comprehensive system removed the drudgery and the 
mystery trom the complex business ot managing cepreciable 
assets for tax purposes. This program, prepared under the 
supervision of a C P A . is designed to make I RS rules work for 
you Tax deductible. SIGMA will save you money if you do your 
own taxes, if you prepare taxes or financial reports for others. 
SIGMA will make you money 

USEFUL THE YEAR AROUND $200 ESSENTIAL AT TAX TIME 

SIGMR 50FTUJRRE 

I BUSINESS PROGRAMMING & SERVICE 

P.O. Box 559 • San Marcos. Texas 78666 
(512) 396-2803 

Requires 48k , 1 or 2 disk drives , Apple II Plus or firmware card . 
Texas residents add sales tax. 

‘Apple II is a trademark ol Apple Computer Inc. 
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Buy, sell or trade all types of computer equip- 
ment and software (pre-owned and new) 
among 20.000 readers nationwide in the BIG 
(11x14") pages of compUTBR shopper 
Subscription $10 yr /12 issues Money back guar- 
antee P.O Box FI 2. Titusville. FL 32780. (305) 
269-3211 MC & VISA only. 800-528-6050 Ex. 299 



EQUIPMENT & SOFTWARE BARGAINS 



Rates for advertising in this sec- 
tion: $40 per column inch. 1 inch is 
equivalent to 7 lines of 33 charac- 
ters per line (includes headline) for 
a total of 231 characters per inch. 
Minimum order 1 column inch. 

Announcement of human tourna- 
ments that are open to computers 
published without charge. 

Send all submissions for this sec- 
tion to Frank Murphy or Joy 
Nichols. 





THERE’S NO 
PLACE LIKE 
HOME FOR... 



New! INTRODUCTION TO Tl 

BASIC (Inman, Zamora, & Albrecht) 
Covers essential programming 
statements and machine features of the 
Texas Instruments’ Microcomputer. 
Discusses animation on the screen, color 
graphics, sound, music, screen editing, 
and much more. Each chapter concludes 
with review questions. #5185-9, $ 1 0.95 

New! HOME COMPUTERS 
CAN MAKE YOU RICH 

(Weisbecker) Introduces the home 
computer owner and non-owner to the 
microcomputer industry and the people 
involved in it. Discusses money-making 
opportunities in freelance writing, 
programming, consulting, inventing, and 
much more. #5177-8, $6.50 

New! WHAT TO DO AFTER 

YOU HIT RETURN (The People’s 
Computer Company) A potpourri of 
games and creative activities that also 
serves as an educational tool. 
Jam-packed with quips, illustrations, and 
cartoons, the book offers puzzles, 
brain-teasers, math concept games, 
graphics, and games for the 21 st Century. 
#5476-9, $14.95 



Available at your local 
computer store! 




Book Company, Inc. 



50 Essex Street, Rochelle Park, NJ 07662 



Regional Sales 
Professional 

Micro Computer Software 
and Technical Literature 

Northern California, New England 
or Southern opportunities 

There’s no use promising you this is a cake 
job. And if you’re a sales pro, you wouldn’t 
believe us anyway. However, when you 
represent products that match the high 
technology trends of tomorrow, you know 
you’ll find more than the average number of 
doors open to you. 

If you know something about computers, 
have a college background and have been 
successful in sales, consider a career with 
Hayden Publishing. We have created a line 
of floppy discs and tapes geared to the 
booming micro computer industry (Apple, 
TRS-80, etc). We market this software and 
related technical publications to academic 
institutions, book and electronic stores. 
These books, discs and tapes support the 
rapidly expanding micro field, and as our 
Regional Sales Representative, you could 
expect to build this opportunity into a very 
rewarding and lucrative career. 

Reporting to the Regional Sales Manager in 
New Jersey, you will cover either the South- 
ern Region (Georgia, Alabama, N. and S. 
Carolina), or Northern California Region. We 
offer a (base) starting salary and commis- 
sion package plus a comprehensive benefits 
plan. Relocation to the Atlanta or San Fran- 
cisco area is preferred but not essential. 
Please send resume noting salary history to 
Charles Asymkos Personnel/PC, Hayden 
Publishing, 50 Essex Street, Rochelle Park, 
New Jersey 07662. 






Hayden Publishing Company, Inc. 
An equal opportunity employer M/F. 



SALES OFFICES 

• Northwest: Arlene Schulman, Per- 
sonal Computing Magazine, Hayden Pub- 
lishing Co., 50 Essex St., Rochelle Park, 
NJ 07662; (201) 843-0550. 

• Midwest: Andy Meehan, Personal 
Computing Magazine, Hayden Publishing 
Co., 200 East Ontario, Suite 508, Chicago, 
IL 60611; (312) 337-0588. 

• Southern California: Michael 

Reynolds, Personal Computing Magazine, 
Hayden Publishing Co. , 8939 S. Sepulveda 
Blvd., Los Angeles, CA 90004; (213) 
641-6544. 

• Northern California: Bill Knickel, 
Personal Computing Magazine, Hayden 
Publishing Co., 1307 South Mary Ave., 
Suite 212, Sunnyvale, CA 94087; (408) 
736-6667. 

• Assistant Sales Representative: Mau- 
reen Villano, Personal Computing 
Magazine, Hayden Publishing Co., 50 
Essex St., Rochelle Park, NJ 07662; (201) 
843-0550. 



ADVERTISER’S 

INDEX 



ADDM ASTER Corp 42 

Advance Access Group 97 

Adventure International 43 

American Square Computer 98 

Anadex C-2 

Apple Computer C-3 

Applied Micro System 99 

ARCsoft Publishers 98 

ASAP 81 

Aurora Software Assoc 98 

Barclay Bridge Supplies 45 

Commodore Int’l., Computer Div. . . C-4 

Computer Information Exchange 14 

Computer Shoppers 99 

Computer Stop 74 

Computer Voice 98 

CPU Shop .49,72 

Custom Electronics 78 

Cygnus Systems 45 

Datability 99 

Data Processing Consultant 100 

Datasouth Computer Corp 35 

Dilithium Press 86 

East Coast Computers 99 

Edu-Ware 96 

Electronics Specialists 95 

Fink, Bill 99 

Game-A-Tron 98 

Hardin, E. H . , Military Madness 73 

Hayden Book Company 76-77 

Hayden Publishing Co., Inc 85, 100 

Howard Industries 50 

Howard Software 62 

Island Cybernetics 99 

John Jones Consultants 99 

K.C. Design 98 

Klein’s Custom Design 98 

Level IV Products 44 

Mann, Charles & Associates 95 

Mark Gordon Computers 82 

Maxell Corp 7 

Micro Architect 99 

Micro-Learningware 98 

Micro Management Systems, Inc 32 

Micro Peripheral Corp 79 

Mountain Computer, Inc 1 

NEC 3 

Netronics R&D, LTD 15 

Pacific Exchanges 98 

Pacific Mountain States, PMS 93 

Personalized Computer Consultants . . .53 

Programma International 28, 65 

Quality Data 99 

Racet Computes 69 

RCA 4 

Rochester Data 96 

Roland’s Songs Software 71 

Sigma Software 99 

Simutec 80 

Suma Microware 99 

Tarbell Electronics 10 

Tar Heel Software Systems, Inc 98 

TransNet Corporation 53 

U.S. Robotics, Inc 42,74,78 

Virginia Micro Systems 98 

Vista 8 

Xerox Corp. , Diablo Div 5 






Jefferson had 
one of the best 
minds of 1776 , 
bat today you can make better 
decisions with an Apple. 



Jefferson and decision makers of every century have 
faced the same challenge: how to explore every option 
before you implement the final plan. Today you have a 
solution. The Apple personal computer. 

A tool to test contingencies. 

How would higher interest rates affect your forecasts? 
What if vendors raised prices 2%? What if you could 
determine capital equipment depreciation at the touch of a 
key? Now, you can productively test your assumptions with 
ease by using the Apple system that sits on your desk. 

Declare your independence 
with Apple. 

The same Apple system that helps you forecast saves 
you more time by tackling word-related tasks, too. Apple 
helps you write reports. Print letters. With Apple ’s text- 



editing capabilities, it might not have taken Jefferson 17 
days to draft the Declaration of Independence. 

Personal advice on personal 
computers. 

Today, the power and versatility of a $15,000 computer 
are at your fingertips with a complete Apple system 
solution for $2,300 to $7,800. It’s computing made easy 
and economical. A few minutes with your Apple dealer and 
you’ll understand how powerful the Apple computer can be. 

Your dealer will guide you through Apple’s extensive 
line of hardware and software solutions, and he’ll prove 
that all personal computers are not created 
equal. Don’t let history pass you by. Visit 
your nearest Apple dealer, or call 800 - 
538 - 9696 . In California, 800 - 662 - 9238 . 
Or write: Apple Computer, 10260 Bandley 
Drive, Cupertino, CA 95014. 

cippkz computer inc. 

CIRCLE 65 





The Great 
American Solution 

Machine. 




Meet Commodore. The busi- 
ness computer that's providing 
solutions for more than 100,000 
people all over the world. Built 
by one of the pioneers in office 
machines. With a reputation for 
quality that can only come from 
vertical integration of the total 
manufacturing process. Commo- 
dore builds, not assembles. 

Compare Commodore's word 
and data processing capabilities 
with computers costing twice or 
even three times as much. You'll 
see why so many small busi- 
nesses are turning to Commodore 
for solutions to problems as var- 
ied as these: 

□ A car leasing company's cus- 
tomers were terminating too early 
for account profitability. Solu- 
tion: A 16K Commodore. It 
analyzes cash flow on over 1200 
accounts, identifies those for 
early penalties, and even writes 
up lease contracts. Commodore 

E aid for itself within weeks. 

] A law firm needed a high 
quality, easy-to-use, affordable 
word processing system. 

Solution: Commodore plus 
its WordPro software pack- 



age. At a $6,000 savings. 

□ A gasoline retailer needed to 
inventory, order and set prices; 
determine Federal and state 
income taxes; and comply with 
Federal pricine and allocation 
regulations. All done daily, 
weekly, monthly and yearly. 
Solution: Commodore. It keeps 
his business on track— and Uncle 
Sam off his back. 

□ A paint and wallpaper store 
had to inventory over 600 expen- 
sive wallpaper lines for 
profitability, monitor distributor 
sales, set and track salesmen's 
goals, and help the customer 
select the right size, pattern and 
quantity. Solution: Two 32K 

Commodore com- 
puters, floppy 
disk and 
printer. 
Commodore 
does it all— 
and account- 
ing, too. 

In applica- 
tions like 
these, 



commodore 



and many more. Commodore 
solves the problems that stand in 
the way of increased profitability. 
Commodore can provide the solu- 
tion in your Great American bus- 
iness, too. Find out more by call- 
ing or writing any of Commo- 
dore's District Sales Offices. 
COSTA MESA, CA 2955 N. Air- 
way Avenue 92626. (714) 979-6307. 
SANTA CLARA, CA3330 Scott 
Boulevard 95051. (408) 727-1130. 
DECATUR, GA 5360 Snapfinger 
Woods Drive 30035. (404) 987-3311. 
BENSENVILLE, IL 790 Maple 
Lane 60106. (312) 595-5990. 
NORRISTOWN, PA 
950 Rittenhouse Road 19401. 

(215) 666-7950. 

DALLAS, TX 4350 Beltwood 
Parkway South 75234. 

(214) 387-0006. 

Commodore Business Machines, 
Inc., Computer Sales Division, 
Valley Forge Corporate Center. 

950 Ritten- 
house Road, 

Norristown, 

PA 19401. 
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